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FOREWORD 


The  Lockheed  Missiles  & Space  Company,  Inc.  (J.MSC)  is 
submitting  this  final  report  in  partial  fulfillment 
of  the  requirements  of  Contract  NAS  3"1^3^2>  Effect 
of  Environments  on  Insulation  Materials.  Mr.  R.  T. 
Parmley  was  the  LMSC  Program  Manager  and  Mr.  James 
R.  Barber  was  the  NASA -Lewis  Research  Center  Project 
Manager.  Hie  work  is  presented  in  two  volumes.  The 
first  volume  (NASA  CR  120978)  covers  the  total  scope 
of  the  program,  a summary  and  discussion  of  the  re- 
sults plus  significant  conclusions  developed  from 
the  results.  Volume  II  (NASA  CR  120979)  Is  basically 
a materials  property  handbook  providing  the  detailed 
test  results  in  tabular  and  graphical  form. 
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INTRODUCTION 


Due  to  the  extensive  amount  of  te8t  data  obtained  in  this  program,  it  was 
deemed  necessary  to  present  the  results  in  a separate  materials  handbook 
volume  for  ease  of  reference.  The  data  are  presented  bv  material  type, 
material  property  and  environmental  exposure  in  .itit  order. 

The  data  are  given  in  tabular  form  on  the  left  hand  page  with  the  corres- 
ponding graphs  on  the  right  hand  page,  where  appropriate.  Engineering  units 
are  used  with  secondary  scales  in  the  International  System  of  Units.  The 
data  are  plotted  against  exposure  time  and  in  sane  cases,  where  appropriate, 
exposure  temperature.  The  ordinate  (vertical)  scale  on  the  graphs  for  a 
particular  material  and  property  are  kept  constant  for  all  eight  environ- 
mental exposure  conditions  so  rapid  visual  comparisons  can  be  made  on  the 
effects  of  different  environments  on  that  property  for  that  material. 

The  raw  test  data  were  computer  reduced,  tabulated  and  plotted  to  insure 
uniformity  of  presentation  and  accuracy.  All  the  data  cards  were  checked 
twice  to  insure  the  raw  input  values  are  correct.  The  computer  program  was 
carefully  checked  out  to  insure  the  data  reduction,  tabular  listing  and 
plotting  routines  were  correct. 

For  some  of  the  tabular  listings,  a notation  DESTROYED  IE  ENVIRONMENT  appears. 
This  notation  indicates  the  sample  deteriorated  in  the  environment  to  the  ex- 
tent the  post  exposure  tests  could  not  be  performed.  For  example,  the  72- 
hour  salt  air  environment  removed  the  aluminized  coatings  so  emit tan ce  values 
could  not  be  measured;  therefore,  the  above  notation  appears  in  the  tabular 
listings.  However,  the  tensile  strength  value  could  still  be  measured  on  the 
surviving  substrate  for  the  same  salt  air  environment  and  strength  values  are 
provided  in  the  appropriate  tables  and  graphs. 

Tensile  strengths  for  the  shields,  films  and  spacers  are  reported  in  force/ 
unit  width  instead  of  force/unit  area.  It  was  found  to  be  very  difficult  to 
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measure 


the  thickness  of,  for  example,  l/4  mil  (6.4  x 10-3  mm)  Mylar  or  Kap- 
ton  without  "indenting"  the  film  and  thus  altering  its  tensile  properties. 
For  this  reason,  the  above  listed  force/unit  width  values  are  used.  Nominal 
thicknesses  for  the  different  test  materials  are  provided  in  Table  5,  Volume 

I. 


The  emittance  values  were  measured  for  both  sides  of  double  aluminum  and  gold 
coated  Mylar  films.  Hie  sides  were  arbitrarily  designated  "I"  and  "0"  and  are 
reported  as  such  in  this  volume. 

Hie  data  are  presented  within  the  same  major  groupings  used  in  Volume  I* 

0 Radiation  Shields  (6  each) 

° Spacers  (4  each) 

0 Ground-Hold  Materials  (4  each) 

0 Miscellaneous  Materials  (6  each) 
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A T E P I A L.  -SINGLE  ALUMINIZED  MYLAR,  1/4  MIL 
PHOPFRTY  -HEIGHT 
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NOTE,  .SEE  TABLE  S FOB  IDENTIFICATION  OF  test  materials  I vol  n 

.accuracy  of  measurements  is  estimated  to  be  ♦»  ? PERCENT 
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BBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBfl 
BBBBBBBBBBBBBBBBBBiflflflBB 
BBBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBaBBBBBBflBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBB 
BBBBaBBaaBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBB 
K^BBBHHjHBBBB 

E;:;j 


ENVIRONMENT  7 

HATER  IMTCRSION  AT  70  OEC  F 

HI  OEC  Cl 


iiiiMBamiiiattiattiaiiifliial 

tVillllllllllBIlBHIIIIIIIIIIll 


liiiRiMMBiaaiaaaM 

laaiiiaiiiiiiiaiiiii 


iiiiimisl 


i!!li!!!§a:!a 


iRiiBmmaaiiM«maiiiiiiai| 
iiiiiiaimiiiaiiiiiiiiiiiniil 
laiiamaaiiaiiiiiiiiBiiiiiiiBl 
laaBBiBaaBBiaaiiiiiaiiiaiaataal 
aiiBiaiiiBiiiaiiiiMHiiiiMBl 

SSKSSNRSKSSSSSfl 

IhllUIIIIIIIIIIIHIIIIIHIHI 

iaaaaaaaaHaaaaaBMaaaaaaaaaB 

iBBBaaaBaaaiaaaaaaaaBBaaiaaaaa 

■iiBamaaaiBniaaaaaaaBiaaiaa 

iiaBiiaaiBaiaaaaaaaaaaaauaBiB 

I::::::::::::::::::::::::::::: 


ENVIROMCNT  8fC0' 
CASEOUS  OX r GEN,  70  KG  f 
<?I  KG  Cl  I .E-OJ  TORN 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -S I *'GLF  AL'-MIMZFD  MYLAR,  1/4  MIL 
PHOPFRTY  —EIGHT 


ENVIRONMENT  R (EF)  ENVIRONMENT  8 ( GH ) 

GASEOUS  EU'ORINF.  70  OF  G F RS  PFRCFNT  P.H.  A I R /FLUOR  INF 

(?l  l)E  G C)  I , E-0 1 TOHR  MIXTURE  AT  RS  OFG  F ( IS  DEG  C)»4  HP 


F 

DAYS 

GRAMS 

F F p.p.  TORH 

GRAMS 

1 

.n 

.2Si^o+no 

i .non 

.26200+00 

4.2 

• 2S8S0+00 

. i nfi-02 

.26IS0+00 

1 

.0 

.26600+00 

1 .000 

. 267S0+00 

4.2 

.27100+00 

. 1 00-02 

.26820+00 

1 

.0 

.2S20Q+0U 

1 .000 

. 26SS0+00 

1 Sll.O 

.2S8OO-r0O 

.760+01  SAMPLE 

DESTROYED 

1 

.0 

•268S0+00 

1 .000 

• 2S1S0+0Q 

1 SU.0 

.27440+00 

.760+01  SAMPLE 

DESTROYED 

note , .see  table  s for  identification  of  test  materialsivol  t> 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  OFPENDENT  VARIABLES  ARE  tN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


8 


EJjSST  ■ 


I V- 


T 


NOlI  4_ijM|M7rC  MTLAB, 


ppC^pTt-  DE.ta 


iliOnllSIll 

aaaaaaas 

aaaa  ::::::k:r:h:::u::: 
issasSaaatataaaBa 
aaaaaaaaaaaaaaa 

iimwHimiiiiiiiimiiMii 


unmiiiiiiiiiimmniiiii 
mm  mn—nwa— ■§■■■■■■■■ 

aa.'a::aa:aaa:aa:aa 

aaaaaaaaaaaaaaa 

[.ssBKsassiasiaaaaa 

IIHHIMIMMailMIHlSlSSSlI 

riH  * Mlf.lif  filif  1|il  T'MT  'MTT'i 

HgaiaaiiaaaMiaaMaaaaaaaBiM 


environment  Qrer  » 

GASEOUS  FLUORINE.  70  DEG  F 
<31  DEG  Ci  1 E-03  TORR 


9 

LOC  HEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -SINGLE  ALUMINIZED  MYLAR,  1/4  MIL 
PRDPFRTY  -TENSILE 


F r*  V IHONMENT  I ENVIRONMENT  2 (AB) 


CONTROL.  70  DEG 

F (21  OF  G 

C ) 

VACUUM,  I.E-U6 

TORR,  200 

UFG  F 

(91 

DEG  C) 

F DAYS 

lb/in 

N/M 

F 

HOUPS 

LB/IN 

M/M 

.0 

.650+01 

, 1 1 u + U4 

.0 

. 5 1 4 + 0 1 

.90 1 +01 

24.0 

.192+01 

.687+01 

10.0 

.476+0 1 

.RT4+U1 

?4.0 

.410+01 

.718+01 

10.0 

•580+0 1 

. I 02  + U4 

240.0 

. S48  + 0 1 

.960+01 

1 50.0 

.472+01 

.827+01 

240.0 

.540+0 1 

.996+01 

1 Su.o 

.490+0 1 

. 859+01 

ENVIRONMENT  2 (BCDE) 
VACUUM,  l.E-06  TORR,  EXPOSURE 
TIME  240  HR 


DEG  R 

deg  k 

LB/IN 

N/M 

660. 

167. 

•S48+U 1 

.960+01 

660. 

167. 

.S40+0I 

.946+01 

Sin. 

294. 

.S66+0I 

.992+01 

S10. 

294. 

.640+01 

. 1 12+04 

140. 

78. 

.S48+0I 

.960+01 

140, 

78. 

.*>14+01 

.916+01 

17. 

21  . 

.470+01 

.821+01 

17. 

21  . 

•4S6+0 1 

.799+01 

ENVIRONMENT 

1 

TEMPERATURE, 

200  DEG 

F 

DFG  C)  40  PERCENT  P.H. 

hours 

LB/ IN 

N/M 

24.0 

.416+01 

.729+01 

24.0 

.180+01 

.666+01 

72.0 

.194+01 

.690+01 

72.0 

.410+01 

.718+01 

240.0 

.460+01 

.806+01 

240.0 

.440+01 

.771+01 

NOTF.  .see  table  s for  identification  of  test  materialsivol  n 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  N PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  ThE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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*(  t > ^ y*  - 


j * - * * m 


matfpul-  single  aluminized  HfL*p.  i/m  mil 


ppoper't*  tensile 


la 

aa 

g 

g 

a 

a 

a 

a 

a 

a 
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a 

a 

at 
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■ 

g 
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a 
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a 
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a 

a 

ai 

IB 
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a 
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a 
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a 
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a 

a 

a 
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a 

■ 

a 

a 

a 

,1 

B 

a 

g 

a 

a 

a 

a 

a 

a 

a 

ai 

»a 

a 

a 

g 

a 

a 

g 

a 

g 

fl 

a 

a 

a 

a 

\l' 

■ 

g 

i 

a 

a 

9 

a 

a 

a 

a 

ai 

a 

a 
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a 

8 

9 

a 

a 

a 

a 
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a 

a 

a 

a 

3 

a 

a 

a 

a 

ai 

IB 

a 

a 
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a 
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a 

i 

a 
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a 

a 
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a 

a 

a 

g 

a 

ai 
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a 

a 

B 

a 
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> 
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a 

a 

a 
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■ 
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a 

a 

a 

B 

a 
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a 

a 

ai 

IB 

a 

a 

i 

a 

a 

a 

a 

s 
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i 
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m 
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a 

Bl 
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a 
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a 

B 
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a 

i 
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■ 

a 

a 
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a 

a 

a 

a 

a 

ai 

IB 

a 

a 

■ 

a 

B 

a 

a 

a 

a 

a 

8 

a 

a 

■ 

B 

a 

B 

■ 

a 

a 

a 

a 

B 

a 

a 

a 

a 

ai 

IB 

a 

a 

a 

a 

a 

B 

a 

a 

a 

B 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

B 

a 

a 

a 

ai 

IB 

a 

a 

B 

a 

a 

a 

a 

a 

a 

g 

B 

a 

i 

a 

a 

a 

a 

■ 
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20 


NO  60  80 

TIME.  DAr$ 


ioo  i2o  mo 


ENVIRONMENT  1 

CONTROL.  70  DEG  F <21  OEG  C> 


1 12QX10*03 
I OMQxiO*03 
9 600*l0*°e 

N 

/ 

M 

0 800X10*°* 

0 000X1 o*°* 

7 20Qx 1 0*°^ 


H 

i environment  ?i  abj 


VACUUM , l.E-06  TORR,  200  DFG  F 
<93  OEG  C ) 


♦0? 


*0! 


•32 

N 


M 

♦ 02 


♦02 


•Cc 


? ENVIRONMENT  2<BC0E> 

VACUUM,  I.C-08  TORN,  EXPOSURE 
TIME  «NO  *« 


ENVlROWtNT  3 

MlflM  TEMPERATURE.  <00  OEO  F 

181  DEO  Cl  NO  PERCENT  R.M. 


1 120X10*03 
» .0HCX10403 
9.6Q0M0*0* 

e oooxio*0® 

8.000X10*°® 

1.200X10*°® 


11 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


1-2 


MATERIAL  -SINGLE  ALUMINIZFP  MYLAR,  I/M  MIL 

property  -tensile 


ENVIRONMFNT  S 

ENVIRONMENT  6 

MS  PERCENT  R.H. 

9S  DEG  F 

95 

PERCENT  R 

.H./SALT  AIR 

(IS  OEG  C) 

95 

PEG  F (IS 

DEG  C) 

F HOURS 

LB/IN 

N/M 

F 

HOURS 

LB/IN 

N/M 

12.0 

.4S6+0I 

. 799+Ul 

12.0 

.446+0 1 

.781+01 

1.  .0 

.454+0 1 

.79S+03 

12.0 

.460  + 0 1 

.806+01 

?4.0 

.442+0  1 

.774+01 

24.0 

. S 16+0  1 

.919+01 

24.0 

.466+01 

. 852+01 

24.0 

.448+01 

• 7SS+01 

/2.0 

.516+01 

.919+01 

72.0 

.474+01 

.811+01 

72.0 

.478+01 

.818+01 

72.0 

.496+01 

.869+01 

environment  7 

ENVIRONMENT  8 (CD) 

water  immersion 

AT  7O  DEG 

F 

GASEOUS  OXYGEN. 

70  DEG  F 

(21  DEG  C) 

(21 

DEG  C)  1 .E- 

01  TOPR 

F HOURS 

LB/IN 

N/M 

F 

DAYS 

LB/IN 

4 N/M 

.5 

. SQ4+0 | 

.881+01 

4.2 

.446+01 

.781+01 

.s 

•450+0 1 

.788+01 

4.2 

.490+01 

.859+01 

2.0 

.496+01 

.869+01 

150.0 

.512+01 

.912+01 

2.0 

•524+0 1 

.918+01 

150.0 

.544+01 

.951+01 

24.0 

•S24+0 1 

.918+01 

24.0 

.520+01 

.91 1+01 

NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  II 
.ACCURACY  OF  MEASUREMENTS  IS  estimated  TO  BE  ♦-  N PERCENT 
.THE  DEPENDENT  VARIABLES  APS  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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w,\:> 


material-  single  aluminized  mylar,  i/m  mil 


PROPERTY  TENSIlE 


ENVIRONMENT  5 
95  PERCENT  R h.  95  DEG  r 
• 35  OEG  C > 


ENVIRONMENT  6 
95  PERCENT  R h /SALT  A|R 
95  DEG  F 135  OEG  C» 


HATCH  IMMERSION  AT  70  OCO  F 
(Cl  OCO  C» 


♦03 


♦ 03 


♦02 

N 

/ 

M 

♦02 


♦02 


♦ 02 


OAtCOUC  OXVOCN.  70  OCO  r 

(01  on  Cl  l.t-OI  TORO 


13 


1 120M0*05 

♦ 0 T 

1 0*40/10  - 

9 600/l0*0c 

N 

f 

M 

8 800*10*0? 

8 000* 10*°* 

7 200>'l0*0a 

l I20»0f°3 
1 .OMQxiO*03 
9 60QXl0+0e 
6 800*10*°* 
0.QOOMO*0* 
7.200*10*°* 


LOCKHCCO  MISSILES  * SPACE  COMPANY 


m*TEPIAL  'SINGLE  ALUMINIZED  MYLAR.  1/4  Mil 
PROPERTY  -TFNSlLf 


ENVIRONMFNT  8 (EF) 


gaseous  f luor inf. 

(21  OEG  C)  1 .E-01 

70  OEG 
TORR 

F 

F DAYS 

LR/IN 

N/M 

4.2 

• S08  + 0 1 

.890+01 

4.2 

• S20  + 0 1 

. 9 | 1 + 01 

ISO.O 

.SOO+O  1 

.876+01 

i so.o 

• 466  + 0 1 

.816+01 

ENVIRONMENT  8 (GH) 

9S  PERCENT  R.H,  A I R /FLUOR  I NF 
MIXTURE  AT  PS  Of G F ( IS  DFG  C)«4  HP 


F P.P.  TORR 

LR/IN 

N/M 

. 1 00-02 

• S40  + 0 1 

.946  *-01 

. 100-02 

• S20  + 0 1 

.911 +01 

.760+03 

samplf 

destroyed 

.760+01 

SAMPLE 

destroyed 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  1 1 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  N PERCENT 
.THE  OEPENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


Ik 


v - A 1 c f«v 


■!A  T £H  I Al_  -SINGLE  A l I'MJNIZFO  MYLAR,  1/4  MIL 
p^nPLMfY  -LM1TTAMCF 


F m v i p n r-,  n p i 

1 

FNV IRONMF n I 

2 (AH) 

CONTHOI  . 7U  Dfc G F 

(21  DFG  C ) 

VACl»"M.  t . t -IMS  T04R.  POP  L>F6 

<91 

OF.  G C) 

F 'JAYS 

EMITTANCE 

F 

HOURS 

FMTTTAh.CE 

1 .U 

.310-01 

1 li.O 

. 3UG-0  1 

1 

.0 

.240-0  1 

1 .0 

.310-0' 

?4.u 

. 300-0  1 

10.0 

.240-0  1 

1 

.0 

.2*0-0  1 

1 . U 

. 3 ? 0 - 0 1 

24.0 

.240-0  1 

ISO.0 

.400-0  1 

1 

.0 

. 3 1 0-0  1 

1 .0 

. 3 1 o-n  i 

240.0 

.280-0  1 

ISO,  (.1 

,4i  r.-n  i 

1 

.0 

.300-01 

240.0 

,280-0  1 

f.i\V  I ROMMFMT 

?.  (BCDE) 

ENVIRONMENT 

3 

vacuum. 

• t-06 

fORR,  EXPOSURE 

HIGH 

TEMPERATURE,  200  OF  G 

T I Mf  2m0 

Hh 

(93 

OEG  C)  40 

PERCENT  H.H. 

F DEG  W 

\)EC  K 

EMITTANCE 

F 

HOURS 

EMITTANCE 

1 * 

• 

.310-01 

1 

.0 

.310-0! 

660. 

367. 

.280-0 1 

24.0 

.290-01 

| m 

• 

.300-01 

1 

.0 

.300-01 

660. 

367. 

. 280-0 1 

24.0 

.280-01 

1 • 

• 

.310-01 

1 

.0 

.310-01 

S30 , 

294. 

.270-01 

72.0 

.280-01 

i 

m 

.300-01 

1 

.0 

.290-01 

S30. 

294. 

.300-01 

72.0 

.260-01 

I 

- 

.290-01 

1 

.0 

.300-0! 

140. 

78. 

.310-01 

240.0 

.270-01 

1 

m 

.290-01 

1 

.0 

.310-01 

140. 

7H. 

.280-01 

240.0 

.300-01 

I - - .310-01 

37.  2 I.  .300-01 

I - - .300-01 

37.  ?l.  .260-01 

NOTF,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.03  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E40I  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ABE  MARKED  *ITH  I IN  THE  F COLUMN 
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"r  /"  y 


MATERIAL  -single  ALUMINIZED  MYLAR,  i/m  mil 
PROPERTY  -EMITTANCE 


ENVIRONMENT  S 
9S  PERCENT  R.M,  9S  DEG  F 
(1 S OEG  C) 


ENVIRONMENT  6 
9S  PERCENT  R,H,/SALT  AIR 
9S  DEG  F (IS  DEG  C) 


HOURS 


EMITTANCE 


HOURS 


EMITTANCE 


.0 

12.0 

.0 

12.0 

.0 

24.0 

.0 

29.0 

.0 

72.0 

.0 

72.0 


noo-oi 

.270-01 
.290-01 
.260-01 
.290-01 
.260-01 
. 100-01 
.260-01 
.290-01 
.280-01 
.290-01 
.760-01 


.0 

12.0 

.0 

12.0 

.0 

24.0 

.0 

24.0 

.0 

72.0 

.0 

72.0 


sample 

sample 


. 100-0  I 
.100-0  I 
.290-01 
.280-01 
.100-01 
.110-01 
.100-01 
.S10-0I 
.100-01 
destroyed 
.100-01 
destroyed 


ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

water  immfrsion 

AT  70  OFG  F 

GASEOUS  OXYGEN, 

70  OEG  F 

(21 

UtG  C) 

(21 

OEG  C)  1 .E- 

01  TORR 

F 

HOURS 

EMITTANCE 

F 

DAYS 

EMITTANCE 

1 

.0 

.290-01 

1 

.0 

.290-01 

.s 

.290-01 

4.2 

.270-01 

1 

.0 

.100-01 

1 

.0 

.280-0 ; 

.s 

.110-01 

4.2 

.290-01 

1 

.0 

•290-01 

1 

.0 

.250-01 

2.0 

.280-01 

ISO.O 

, 160-0 1 

1 

.0 

.290-01 

1 

.0 

.>80-01 

2.0 

•110-01 

ISO.O 

.170-01 

1 

.0 

•280-01 

24.0 

.110-01 

1 

• 0 

•110-01 

. 

24.0 

•100-01 

NOTE,  .SEE  table  S FOB  IDENTIFICATION  OF  TEST  MATERIALSIVOL  I) 
•ACCURACY  OF  HEASUREHENTS  IS  ESTtNATED  TO  RE  ♦••01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E90I  ETC,  IS  THE  EXPONENT  OF  10 

•THE  PRE •EXPOSURE  OATA  ARE  HARKED  WITH  I IN  THE  P COLUMN 
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19 

LOCKHEED  MISSILES  S SPACE  COMPANY 

88 


MATERIAL  -SINGLE  ALUM  I N I ZED  MYLAR,  I /M  MIL 
PROPERTY  -lmittance 


ENVIRONMENT  8 ( El  F > 

GASEOUS  FIUORINF,  70  JEG  F 
(21  DEC  C ) I .E-03  TORR 


ENVIRONMENT  8 IGH) 
qS  PERCENT  R.H.  AIR/FLUORINE 
MIXTURE  AT  PS  DEG  F,'3S  DEG  C).M  HR 


F 

DAYS 

EMITTANCE 

F 

F P.P.  TORR  FM 

IT  1 A M C E 

1 

.0 

.290-01 

1 

.000 

.290-01 

R.2 

.330-01 

. 100-02 

. 350  01 

1 

.0 

.300-01 

1 

.000 

.280-01 

*.2 

.320-01 

.100-02 

.330-01 

1 

.0 

.300-01 

1 

.000 

.290-01 

ISO.O 

.310-01 

,760*03 

sample 

destroyed 

1 

.0 

.280-01 

1 

.000 

.280-01 

ISU.O 

.310-01 

.760*03 

sample 

destroyed 

note#  .see  table  s eon  IDENTIFICATION  of  TEST  MATENULSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIHATED  TO  BE  ♦-•01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIEN7IFtC  NOTATION 

the  e+oi  etc.  is  the  exponent  of  io 

•THE  PRE-EXPOSURE  DATA  ARC  MANNED  WITH  I IN  THE  F COLUMN 
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materia..-  SINGLE  Al-JMINIZED  MYL*«.  I /*«  MIL 


property-  D€lTa  EmPt*N'_E 


TIME,  OATS 


ENVIPOATCNT  0t£F  i 

gaseous  fluorine.  ?o  oeg  f 
121  OEG  Ci  I -E-03  TORR 
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LOCKHCCD  MiSSILCS  ft  SPACK  COMPANY 


MATERIAL  -SINGLE  aluminized  MYLAR,  i/4  MIL 
property  -REFLECTANCE 


ENVIRONMENT  | 

CONTROL.  70  DEG  F (21  DEG  C) 


F 

DAYS 

REFLECTANCE 

1 

.0 

.896+00 

1 u.o 

• 875  + 00 

1 

.0 

.887+00 

10,0 

.876+00 

1 

.0 

.912+00 

1 so.o 

.877+00 

1 

.0 

.900  + 00 

1 so.o 

.889+00 

ENVIRONMENT  2 (AH) 

VACUUM,  I.E-U6 

TORR,  200  DEG 

(93 

DEG  C) 

F 

HOURS 

reflectance 

1 

.0 

.902+00 

24.0 

.810+00 

1 

.0 

.913+00 

24.0 

.861+00 

1 

.0 

.901+00 

240.0 

.823+00 

1 

.0 

.933+00 

240.0 

,883+00 

ENVIRONMENT  2 ( BCDE ) 

VACUUM.  I.F.-06  T04R.  EXPOSURE 
Tlht  240  HR 


F DtG  R OEG  K REFLECTANCE 


ENVIRONMENT  3 

HIGH  TEMPERATURE.  200  OEG  F 
(93  DEG  C)  40  PERCENT  R.H. 


HOURS 


reflectance 


m 

- 

.901+00 

1 

.0 

.868+00 

660  • 

167. 

.823+00 

24.0 

.899+00 

m 

- 

.933+00 

1 

.0 

.875+00 

660# 

167. 

•883+00 

24.0 

.901+00 

m 

- 

•90S+00 

» 

.0 

.906+00 

530. 

294. 

.892+00 

72.0 

.854+00 

_ 

• 

.844+00 

1 

.0 

.906+00 

530. 

294. 

.894+00 

72.0 

.791+00 

m 

• 

.896+00 

1 

.0 

.906+00 

140. 

• 

00 

r*- 

.882+00 

240.0 

.872+00 

_ 

.914+00 

1 

.0 

.905+00 

140. 

78. 

.882+00 

240.0 

.880+00 

. 

- 

•905+00 

37. 

21  . 

.883+00 

- 

- 

.906+00 

37. 

21. 

• 888+00 

NOTE. 

•SEE  TABLE  S FOR 

IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 

.ACCURACY 

OF  MEASUREMENTS 

IS 

ESTIMATED 

TO  BE  ♦••02  UNITS 

.THE  DEPENDENT  VARIABLES  ARE 

IN  SCIENTIFIC  NOTATION 

THE  E+OI 

ETC.  IS 

THE  EXPONENT  OF  10 

.THE  PRE- 

EXPOSURE 

DATA  ARE 

MARKED  WITH 

1 IN  THE  F COLUMN 
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MATERIAL-  single  AlUHINIZED  MYLAR,  i/m  mil 


PROPERTY-  DELIA  RE'lECTanCE 


ENVIRONMENT  1 

CONTROL,  “70  DEG  F OEG  C> 


ENVIRONMENT  «?( A0I 

VACUUM,  I E-06  TORR.  200  OEG  F 

193  OEG  C> 


CNVIROMNT  t<OCOE> 

VACUUM.  I C M TQM.  EXPOSURE 

time  cno  m 


ENV1H0MNT  S 

HIOM  TEMCMTiffE.  COO  OEO  t 

(OS  OEO  C»  NO  PERCENT  R.M. 
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LOCKHEEO  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -SINGLE  ALUMINIZED  mylar,  1/4  MIL 


property 

-reflectance 

environment  s 

ENVIRONMENT  6 

95 

PERCENT  R.H. 

95  DEG  F 

9S 

PERCENT  R.M./SALT  AIR 

< 35 

DEG  C ) 

95 

DEG  F ( 3S  DEG  C) 

F 

HOURS 

reflectance 

F 

HOURS  reflectance 

1 

.0 

.908+00 

1 

.0 

.930+00 

12.0 

.883+00 

12.0 

.887+00 

1 

.0 

.906+00 

1 

.0 

.91 7+00 

12.0 

.871+00 

12.0 

.876+00 

1 

.0 

.908+00 

1 

.0 

.902+00 

24.0 

.890+00 

24.0 

.887+00 

1 

.0 

.907+00 

1 

.0 

.899+00 

24.0 

.887+00 

24.0 

.719+00 

1 

.0 

.901+00 

1 

.0 

.925+00 

72.0 

.888+00 

72.0  SAMPLE 

DESTROYED 

1 

.0 

.900+00 

1 

.0 

.927+00 

72.0 

• 845  + 00 

72.0  SAMPLE 

DESTROYED 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATER  immersion 

AT  7O  DEG  F 

GASEOUS  OXYGEN, 

70  DEG  F 

(21  DEG  C) 

(21 

DEG  C)  I.E- 

03  TORR 

F HOURS 

reflectance 

F 

OAYS 

reflectance 

1 .0 

.933+00 

I 

.0 

.927+00 

.5 

.881+00 

4.2 

.897+00 

1 .0 

.924+00 

1 

.0 

.928+00 

.S 

.879+00 

4,2 

.898+00 

1 .0 

.926+00 

1 

.0 

.929+00 

2.0 

.886+00 

150.0 

.848+00 

1 .0 

.929+00 

1 

.0 

.910+00 

2.0 

.886+00 

150.0 

.781+00 

.0  .927+00 

24.0  .884+00 

.0  .925+00 

24.0  .881+00 


NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-,02  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  tN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  SINGLE  ALUMINIZED  mylar,  i/m  mil 


PROPERTY  DELTA  REFLECTANCE 


') 


ENVIRONMENT  5 
95  PERCENT  R.M  95  DEG  P 

i 35  PEG  C ) 


ENVIRONMENT  6 
95  PERCENT  R.M  /SALT  AIR 
95  OCG  r (35  DEG  C» 


I 


I 


I 

» 

i 


CNV1AQMCNT  7 

natch  \mmm  at  to  oco  r 
<ti  oco  ct 
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ii 

ill 

III 
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ii 
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■ 

■ 

■ 

i 

i 
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1 

ii 
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LOCKHEED  MISSILES  * SPACE  COMPANY 


MATERIAL  -SINGLE  ALUMINIZED  MYLAR,  » /4  MIL 
PROPERTY  -REFLECTANCE 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 (GH) 

GASEOUS  FLUORINE,  70  DEG  F 9*)  PERCENT  R.H,  AlR/FLUORINE 

(21  DEG  C)  I .E-03  TORR  MIXTURE  AT  95  DEG  F ( 35  DEG  0,4  HR 


F DAYS  REFLECTANCE  F F P,P,  TORR  REFLECTANCE 


I .0 

4.2 

I .0 

4.2 

I .0 

ISO.G 

i .G 

150,0 


.920+00 

.862+00 

.934+00 

.8S4+00 

.866+00 

.849+00 

.901+00 

.860+00 


.000 
. 100-02 
.000 
,100-02 
,000 


.896+00 

.870+00 

.932+00 

.867+00 

.873+00 


.760+03  SAMPLE  DESTROYED 
,000  .873+00 

.760+03  SAMPLE  DESTROYED 


NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  T*  BE  ♦-.02  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIF.C  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUHN 
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MATERIAL-  SINGLE  ALUMINIZED  MYLAR,  1/4  MIL 


property-  delta  reflectance 


) 


ijiiinaiiiMiaiaiiiiaaia 


caaiiaaiiaaciacaaiiaiKiai 


iBiiaaaiiaiiaaaaaaaiaaaaaiaa 

iBiaaaaaaaaaaaBBaaiaaM**::* 

liiiaaaaaaaaaaaaB**!:ia«iBBaai 

liiBBaaaavassiiaaaaaaaHBaaai 

lif!:;aaaaBaBBaaaBBaaBBaaaaaa 

IPIBBIBIBBBBlIBBBBBBBBBaBBBIB 


laaBiiBBBaBaaaaaflBaiaaaaiBaBB 

iBiaBaiaaiaBaiaiaaaaaanaaBia 


laiaaaiaBiBBBiaaiaaaaaauBBia 

Immamaaiiimaianmii 


ENVIRONTCNT  8<EFl 
GASEOUS  FLUORINE,  70  DEG  F 
<81  OCG  Cl  1 .E-OS  TORR 


* 8m  Table  5 for  oMplete  Identification  of  teat 

* Two  epeolane* 


FLEXIBILITY  TEST  RESULTS 


Material*:  Single  Aluminized  Mylar,  S-A-M 


ENVIRONMENT 


DESCRIPTION 


Vacuum, 
<10-6  Torr 


200° P (93*C) 
40*  R.H. 


95*  R.H.  at 
95* F (35*C) 


95*  R.H./Salt 
Air  at  95*F(35*C) 


Water  Iaaeraion 
at  70#F  (21*C) 


Be,  Oaaeous  Oxygen 

d at  70*F  (23#C) 


Be,  Oaaeous  Fluorine 

f at  70*F  (21*C) 


EXPOSURE 

PARAMETERS 


FLEXIBILITY 


SUBSTRATE  I COATING 
CRACKED  I CRACKED 


95*  R.H./?2  at 
95*F  (35*0 


See  Table  5 for  complete  ldentlfloatlon  of  toot  eaterlal( Volume  I) 
VoY  As  compared  to  control  ■—gin 


) 


PROPERTY  - OiJTGASsING  BEHAVIOR 
MATERIAL  - SINGLE  ALUMINIZEO  MYLAR 

ENVIRONMENT  2B 

VACUUM, 10E-O6  T0RR,660  OEG.R  ( 36S  OEG.K) 

TEST  DATE  041971 
TEST  CHAMBER  NO.  I 

SAMPLE  WEIGHT  r .1840  GMS,  SAMPLF  AREA  s 387.  SO. CM. 


EXPOSURE 

TIME 

OUTGASSING 

RATE 

GAS  COMPONENT 

FRACTIO 

HRS. 

GM. /SGCM.-SEC . 

H20 

N2 

C02 

.12 

S. 36-  1 1 

>ss 

• 3S 

• 10 

• 6S 

3.88-11 

• S7 

• 21 

.21 

I.3S 

3.31-1 1 

.67 

.17 

. 16 

2.42 

2.79-1  | 

.71 

• 22 

.06 

3.69 

2.33- 1 1 

• 82 

.14 

• 04 

4.92 

2.26-1  1 

.86 

• M 

.03 

6.14 

2.09-1  1 

.86 

.10 

• 03 

6.92 

2.  16-11 

.es 

• H 

.04 

30.17 

2.44-1 1 

.79 

• 16 

• 04 

99.SU 

1.88-1  1 

• 83 

• 12 

• OS 

I6S.S9 

2.09-1  1 

• 88 

• 08 

• 04 

OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  ALUMINIZED  MYLAR 


i.xio 


-09 


I.XIO 


no 


l.xio 


-II 


l.xio 


i* 


.X10 


i* 


l.xio 


tw 


I.XIO 


l.xio' 


W 


i .xio 


JOT 


I.XIO 


*03 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  26  VACUUM.  .0-6  TORR.  660  DEG.  R.  (369  DEG.  K. ) 


\ 

I 
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LOCKHEED  MISSILES  S SPACE  COMPANY 


PROPERTY  - OUTGASSING  BEHAVIOR 
MATERIAL  - SINGLE  ALUMINIZED  MYLAR 


ENVIRONMENT  2C 

VACUUM.  I uE-06  TORR  ♦ Slf,  DFG.R  <?9S  DEG.K) 

TEST  DATE  C I 267  I 
test  chamrep  NO.  ?. 


sampll  weight  s .1778  gms. 


EXPOSURE  OUTGASSING 
TIME  RATE 

HRS.  GM./SQCM.-SEC. 


.so 

6.29-1  I 

1.00 

1. 16-1 1 

2.00 

1 . S 1 — 1 • 

1.00 

*.11-1* 

9.08 

9. *7-12 

S.00 

7.18-12 

6.08 

6.79-1? 

7.C8 

6.19-12 

8.08 

S.6l-»2 

11.08 

9.6S-I2 

IS.  86 

w. 79-12 

111.08 

I.S9-I2 

167. di 

8.81-11 

SAMPLE  AREA  = 177.  SQ.CM. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.71 

• 22 

.OS 

*S7 

.11 

.10 

.SS 

.IS 

• M 

.96 

.92 

.12 

.s? 

.19 

.10 

.so 

.19 

.1  1 

.99 

.90 

• II 

.SO 

.19 

.1  1 

• 96 

.9S 

• 10 

.98 

.92 

.10 

.11 

.SS 

.12 

.98 

• •*8 

.OS 

.91 

• SI 

• 06 
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. •%  • 


CKJTGASSING  RATE  - GM./SGCM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  ALUMINIZED  MYLAR 


ENVIRONMENT  2C  VACUUM.  1 0-6  TORR.  530  DEG.  R.  C295  DEG.  K, ) 


r 

33 

LOCKHEED  MISSILES  ft  SPACE  COMPANY 


i. 


PROPERTY 


OUT  GASS  I MG  BEHAVIOR 


material 


SINGLF  ALUMINIZED  MYLA 


environment  HA 


VAftH.M*  10E-06  TORR  » 660  0EG.R.(16;‘j  DEG  ,K  ) FOR  6HRS* FOLLOWED  RY 

gaseous  nttrogen  purge  at  76o  torr.sio  deg.R.(2r4  dfg.io.for 
4h»$,f0i lowed  ry  outgassIng  testn  at  sio  deg.r.(2Rh  deg.ki 


TEST  DATE  052172 
TEST  CHAMBER  NO.  2 


SAMPLE  WEIGHT  s .8420  GMS.  SAMPLE  AREA  =1761.  SO. CM. 


exposure  outgassing  gas  component  fractions 

TIME  RATE 


HRS. 

GM./SQCM.-SEC. 

H20 

N2 

C02 

1 .00 

1 .10-10 

.22 

.01 

.78 

I .67 

2.87-1  1 

.20 

.00 

.79 

2.67 

! . 19-1  i 

.11 

.00 

.69 

4.17 

8.17-12 

.19 

• 00 

• 6 1 

5.00 

6.12-12 

.62 

• 00 

.18 

6.17 

7.21-12 

.21 

• 00 

.77 

22.00 

2.55-12 

.47 

• 00 

.51 

71.17 

2.59-12 

• 54 

• 00 

• 96 

IH2.42 

1 .44-12 

.71 

.01 

.27 

3* 


OUTGASSING  RATE  - GM. /SQCM. - SEC. 


PROPERTY-  OUTGASSING 

MATERIAL  SINGLE  ALUMINIZED  MYLAR 


i.*n 


-09 


ENVIRONMENT  4A  VACUUM.  10-6  TORR,  660  OEG.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  OEG.  R.  (294  OEG.  K.)  FOR  4 HRS.  FOLLOWEO  BY  OUTGASSI 
NG  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) 
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D 


LOCKHEED  MISSILES  8t  SPACE  COMPANY 


PROPERTY  - OUTGASSING  BEHAVIOR 
MATERIAL  - SINGLE  ALUMINIZED  MYLAR 


ENVIRONMENT  4B 

VACUUM,  | 0F-rj6  TORR , 660  OEG.R.I366  DEG.K)  FDR  6HRS . FOLLOWED  BY 
GASEOUS  HR.IUM  PURGE  AT  76(1  TORR.S30  DEG . R , ( 294  DEG.K), FOR 

4HKb, followed  hy  outgassing  tests  at  S3n  deg. r. (294  deg.kj 


TEST  DATE  092071 
TEST  chamber  MO.  I 


SAMPLE  WEIGHT 

s . 3S0C  GMS . 

SAMPLE 

AREA  = 

736.  SO. CM 

EXPOSURE 

OLTGASSING 

GAS  COMPONENT 

FRACT IONS 

TIME 

RATE 

HRS.  on 

./SQCM.-SEC. 

H20 

N2 

C02 

2.0a 

3.6S-I  1 

.03 

.13 

.84 

3.7S 

3.22-1  1 

.08 

• 4S 

.47 

4.81 

2.97-1  1 

.08 

.*9 

.43 

s.93 

2.46-1  ! 

.08 

.'43 

.49 

7.48 

2.U7-I  1 

.09 

.43 

.48 

22. 7S 

S. 81-12 

. IN 

.38 

.48 

47. S3 

4 . S4-  I 2 

.14 

.36 

.SO 

71  .IT 

4.46-1? 

.09 

.40 

.SI 

I4i ,sn 

3,11-12 

.08 

.38 

• S4 

0UTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  0UTGASSING 

MATERIAL-  SINGLE  ALUMINIZED  MYLAR 


l.XKf09 


ENVIRONMENT  46  VACUUM.  10-6  TORR.  660  OEG.  R.  C366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  DEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOWEO  BY  OUTGAS 
SING  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


f T E » I A L -DOUBLE  ALUMINIZED  MYLAR,  I /4  MR 
PROPERTY  -WEIGHT 


ENVIRONMENT  I ENVIRONMENT  2 (AP) 

CONTROL ♦ 70  DEG  F (2|  DEG  C)  VACUUM  * I.E-06  TORR  ♦ 2D0  DEG  F 

(91  DEG  C) 


F DAYS 

GRAMS 

F HOURS 

GRAMS 

1 .0 

« 2S 170  + 00 

1 U.O 

.2S110+00 

1 .0 

, 2S6S0+00 

1 .0 

*24S 10+00 

240*0 

.2SS10+00 

1 U . 0 

.24*00+00 

1 .0 

• 2S120  + 00 

1 .0 

.2SS10+00 

240.0 

. 25 1 40+00 

1 SL’.O 

■ 2SS50+Q0 

! .0 

.2S640+00 

1 SO.O 

.2S6S0+00 

ENVIRONMENT  2 ( BCDE ) ENVIRONMENT  1 

VACUUM,  l.E-06  T GRR  ♦ EXPOSURE  HIGH  TEMPERATURE*  200  DEG  F 


TINT  240 

HR 

(91 

DEG  C)  4U 

PERCENT  R.H. 

F 

DEG  R 

PEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

m 

.25650+00 

1 

.0 

• 25 1 80+00 

660. 

367. 

.25510+00 

240.0 

.2S020+00 

1 

- 

- 

.25120+00 

1 

.0 

.2SOOQ+00 

660. 

367. 

• 25 1 40+00 

240.0 

• 24750+00 

1 

- 

- 

. 25140+00 

sio. 

294  . 

• 2S140+00 

1 

- 

• 

.25150+00 

SIO. 

294  • 

.2S100+00 

1 

m 

- 

.2S260+00 

140. 

OD 

• 

.2S120+00 

1 

- 

- 

•2smo.no 

140. 

78. 

. 25500+00 

1 

m 

m 

.25100+00 

17. 

21 . 

•25250+00 

1 

- 

- 

.260S0+00 

17. 

PI . 

•26000+00 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ • 2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  -double  ALUMINIZED  mylar,  1/4  MIL 
PROPERTY  -HEIGHT 


ENVIRONMENT  S 
9S  PERCENT  R.H,  9S  DF.G  F 
(IS  DEG  C) 


ENVIRONMENT  6 
9S  PERCENT  R.H, /SALT  AIR 
PS  DFG  F ns  DEG  C) 


F 


HOURS 

GRAMS 

F HOURS 

GRAMS 

.0 

• 2S820  + CU 

1 .0 

. 25850+00 

1 2 , G 

.2S620+00 

12.0 

• 27750  + 00 

.0 

.25150+00 

1 .0 

.24290+00 

1 2.0 

.2S 150+00 

12. C 

.25900+00 

.0 

• 25070+00 

1 .0 

. 24290+00 

24.0 

. 25040+00 

24.0 

• 26650+00 

.0 

•25320+00 

1 .0 

.25220+00 

24.0 

• 25250  + 00 

P4.0 

.29850+00 

.0 

•24350+00 

1 .0 

.25640+00 

72.0 

.24250+00 

72.0 

.30000+00 

.0 

.25950+00 

1 .0 

.24350+00 

72.0 

.25900+00 

72.0 

. 27550+00 

ENVIRONMENT 

7 

ENVIRONMENT 

8 (CD) 

WATFH  IMMERSION  AT 

70  DEG  F 

GASEOUS  OXYGEN,  70 

DEG  F 

(21 

DEG  C) 

(21 

DEG  C)  1 .E-03 

TORR 

F 

HOURS 

grams 

F 

DAYS 

GRAMS 

1 

.C 

. 2S000+00 

1 

.0 

.24650+00 

.5 

.25000+00 

150.0 

.24600+00 

1 

.0 

.24500+00 

1 

.0 

.24260+00 

.s 

.24470+00 

150.0 

.24350+00 

1 

.0 

.25920+00 

2.0 

.25940+00 

1 

.0 

.25200+00 

2.0 

.25210+00 

1 

.0 

•24350+00 

ru 

• 

0 

.24580+00 

1 

.0 

.25200+00 

24.0 

•26180+00 

note,  .see  TABLE  s fop  identification  of  test  materials (VOL  II 

.ACCURACY  of  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


40 


MATERIAL  -DOUbLE  ALUMIMZFD  MYLAR.  I / M MIL 
PROPFRTY  -WEIGHT 


ENVIRONMENT 

8 (EF  ' 

ENVIRONMENT 

8 (GH) 

GaSFODS  FLUORINE. 

70  DEG  F 

PS 

PERCENT  R.H.  AIR /FLUORINE 

(?l 

DEG  C)  I.E-03 

TORP 

MIXTURE  AT  PS  DEG 

F ( IS  DEG  C 

F 

DAYS 

GRAMS 

F 

F P.P,  TOR R 

GRAMS 

1 

.0 

.2S7SO+00 

1 

.000 

.24  1 80  + 00 

ISO.O 

. 2S680  *00 

. 1 00-02 

.24200+00 

1 

.0 

.2S780+00 

1 

.000 

. ?S  3 1 0 + 00 

ISO.O 

.2S83G+00 

. 100-02 

,2S 300+00 

1 

.000 

. 2S  320  + 00 

, 760  + 01 

.2fer..<0  + 00 

1 

.000 

. 2S420+00 

• 760  + 03 

.26700+00 

NOTE*  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  T) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MATERIAL-  DOUSLE.  ALUMINirtD  MYLAR 


I /4  MIL 


PROPER  »-  DELTA  hEIGmT 


0 

E 


time.  OATS 


ENVIRONMENT  8<EF) 

GASEOUS  FLUORINE.  “TO  DEG  F 
i£l  OE  i C>  1 E-03  TORR 


U3 


LOCKHEED  MISSILES  * SPACE  COMPANY 


MATERIAL  -DOUBLE  ALUMINIZED  MYLAP,  I /4  MIL 
PROPERTY  -TENSILE 


ENVIRONMENT 

1 

ENVIRONMENT  2 (AH) 

CONTROL.  70  DEG  F 

(21  DEG 

C ) 

VACUUM.  I.E-06 

TOPP.  200 

DFG  c 

(93 

DEG  C) 

F DAYS 

LB/IN 

N/M 

F 

HOURS 

LB/IN 

N/M 

.0 

. 366  + 0 1 

.64 1 +03 

.0 

. 364  + 0 1 

. 638*03 

240.0 

. 4S6+0 1 

.799+03 

10.0 

.392  + 0 1 

.687+03 

24C.0 

.426+01 

.746+03 

10.0 

. 384  + 0 1 

.673+03 

1 so.o 

.392+01 

.687+03 

ISO.O 

.412+01 

.722+03 

ENVIRONMENT  2 ( BCDE ) 

ENVIRONMENT  3 

VACUUM,  | 

1 . E-06 

TOHR » EXPOSURE 

HIGH 

TEMPERATURE.  200  DEG 

F 

T MF  240 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

deg  k 

LP/IN 

N/M 

F 

HOURS  LB/IN 

N/M 

660. 

367. 

.4S6+0I 

.799+03 

240.0  .426+01 

.746+03 

660. 

367. 

.426+0 1 

.746+03 

240.0  .448+01 

, 78S+03 

S30. 

294. 

.408+01 

. 7 1 5+03 

S30. 

294. 

.404+0 1 

.708+03 

140. 

78. 

.412+01 

.722+03 

140. 

78. 

.384+01 

.673+03 

37. 

21  . 

• 3S2+0 1 

.617+03 

37. 

21  . 

.366+01 

.641+03 

NOTf*  .SEE  TABLE  S FOR  IDENTIFICATION  of  test  hATERIALSIVOL  I) 
.ACCURACY  CF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
• THE  PRE"E> POSURE  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


kk 


"AT£P|AL-  DOUBLE  ALUMIN'ZEO  mylar 


\/H  MIL 


PROPER T 


ENSILE 


.r'J* 


600*1  0 


f 7 ^00* I 0 


% 7 eooxio*02  * 

M 


V 6 BOO* 10 


6 600*10 


‘02 


6 400*10 


6 200X10 


♦02 


NO  60  SO  100  120  l HO 

TIME.  OAVS 


ENVIRONMENT  l 

CONTROL.  70  DEO  r i2l  DEG  Cl 


T 

E 

N 

S H H 

[ 

m 

1 

B 

i 

i 

■ 

a 

a 

w 

\ 

1 

J 

3 

i 

a 

a 

i 

a 

a 

a 

a 

i 

a 

1 

a 

a 

a 

a 

a 

a 

1 

1 

a 

a 

a 

a 

a 

# ~ J 

E 

■ 

a 

a 

a 

a 

a 

- 7 600*  i o ,v 

J 

a 

V 

a 

a 

a 

- 7 H00*l0'Ut? 

■ 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

- 7 200* : 0*°^  * 

■ 

a 

a 

a 

a 

a 

U ft 

a 

a 

a 

a 

a 

a 

- 7 000*  1 0*^* 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

1 

a 

a 

a 

a 

- 6 eoo*io*0<? 

a 

a 

■ 

a 

a 

a 

a 

1 A 

n 

j 

□ 

□ 

□ 

□ 

□ 

r 

j 

L 

□ 

c 

□ 

□ 

□ 

a 

- 6 600* 1 0*°^ 

•X  . V 

r 

□ 

n 

n 

□ 

n 

□ 

b 

□ 

b 

□ 

t 

□ 

□ 

t 

a 

B 

1 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

/ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

• 6 400 * 10*^^ 

I 

N ] | 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

S 

r 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

r 

r 

□ 

n 

n 

r 

r 

□ 

r 

r 

n 

r 

□ 

b 

r 

r 

r 

r 

c 

a 

a 

a 

_ , ♦ 02 

I 

u 

t 

t 

□ 

b 

b 

b 

b 

a 

a 

a 

a 

a 

a 

a 

b 

b 

b 

b 

b 

□ 

□ 

L 

- 6 200*10 

i no  300 

D TIKE. 


LNVIRQWCNT  2i  A8> 

VACUUM.  1 £*06  TOBR.  200  OCG  * 
<93  OCG  C) 


iiiiiiniiiiiiiaiiiiiiamiiiii 

aaaiaiiiiaaaiiaaiiiaaaaiaaaiiaa 


7 800*10 


♦ C2 


x.l 


H.O 


1.8 


*»• 


m 


*•  7 200*10 


7 600*10 


*02 


7.HO0X10 


•02 


*02  N 


7 000*10 


*02 


•02 


6.800*10 
6.600X10*°* 


♦02 


6.HOQX10 


6.200*10*°* 


tCMR.  DEO  • 

CNV160NKXT  2<8C0Ci 
VACUM.  I .t-06  TQM,  C*OOUNC 
TMC  M ** 


H.2 


••a 


3.8 

k 

/ 

*1.0 

I 

M 


V 7 600*10 


> 7 400*10 


7.600*10 


►02 


-02 


*02 


7 200*10 


7.000*10 


-02  n 


•02 


6 800*10 


♦02 


6- 600*10 


►02 


6 H90M10 


•02 


f 6200-10*°* 


TIK.  Mftft 

CNVtlWCMt  3 

MIOM  ItmMnm.  208  0C6  r 

<83  OU  Cl  HO  PfMCCNT  ft.M. 


^5 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


LATER  I A|_ 

-OOUULt 

ALUMINIZED 

MYLAR,  1/4  Mil 

pKOPEHTy 

-tensile 

ENVIRONMENT  s 

ENVIRONMENT  6 

9S 

PtPCF.M  R.H. 

PS  Dl.G  F 

PS  PERCENT  R. 

h./salt  air 

ns 

DEG  C ) 

PS  DEG  F ( 3S 

DEG  C) 

F 

HOURS 

LB/  I N 

N/h 

F HOURS 

L B/IU 

N/M 

12.0 

.410+01 

, / 1 8+03 

12.0 

. 376+0 1 

. 6SP+0 3 

i a . o 

.400  + 0 1 

. r n i +03 

12.0 

. 366  + 0 1 

.64 1 *03 

24.0 

.360+01 

.631+03 

24.0 

. 364*0 | 

.638+03 

24.0 

. 366  + 0 1 

.645+03 

24.0 

. 3S0+0 1 

.613+03 

72.0 

. 364  + 0 1 

.638+03 

72.0 

.360+01 

.631 +03 

72.0 

.380+01 

• 666*0  3 

72.0 

.366+0! 

.64 1 +03 

environment 

7 

ENVIRONMENT  8 (CO) 

ratfk  immersion  a 

T 70  OF G 

F 

GASEOUS  OXYGEN* 

70  OEG  F 

!2I  DEG  C) 

121 

DEG  C)  i.e- 

03  TORR 

F HOURS 

LB/  I N 

N/M 

F 

DAYS 

LB/IN 

N/M 

.S 

.368+01 

• 64*5  + 03 

150.0 

.374+01 

.655+03 

.5 

.360+01 

.631+03 

150.0 

.414+01 

.725+03 

2.0 

.394+01 

.690+03 

2.C 

.404+01 

.708+03 

24.0 

.370+01 

.648+03 

24.0 

.382+01 

.669+03 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  t) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+Q I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKFD  WITH  I IN  THE  F COLUMN 


h6 


WiTfBIAL*  DOUBLE  ALU^lNlZEO  M>LAR 


I MIL 


PRORtRTf*  TtN^.^r 


95  PCRCCNT  R H R5  DCG  r 

<n  dco  ci 


T 

e 

N 

L 

c 

H.9 

h.O 

3 9 

L 1 

• 

/ 

-■ 

1 

ft 

III 

HI 

II 

II 

i 

» 

iii 

in 

rr 

it 

H 

i 

i 

1 

W 

1 

in 

III 

III 

i 

i 

- 600«  ,0*" 

- 1 *QGM0*fJP 

- 7 ,?00*L0*0^ 

M 

II 

9 

in 

III 

III 

i 

II 

iii 

III 

IS! 

i 

II 

1 

iii 

III 

1 

1 

II 

1 

in 

III 

Ill 

i 

19 

1 

in 

i 

III 

III 

i 

l. 

1 

iii 

III 

111 

III 

III 

i 

i 

1 

iii 

9 

In 

i 

SI 

III 

i 

1 

1 

in 

III 

III 

i 

“ 7 000* 1 u 

- o 8GOMO*0e 

- fc  600*K*0? 
l 5 *00*  * 

1 

in 

III 

III 

i 

1 

in 

III 

III 

i 

1 

in 

III 

III 

i 

1 

in 

III 

III 

1 

1 

in 

III 

III 

i 

1 

: 

1 

hi 

III 

III 

? 

A... 

1 

Iff! 

1 

in 

191 

ill 

m 

m 

m 

V 

1 

9 

• « 

m* 

SSfei 

iS 

9 

1 

in 

iii 

iii 

I 

1 

- 6 eooMr. 

_ 

9 

ftl 

llll 

II 

1 

1 

in 

in 

in 

i 

1 

1 

90^ 

10  HO 

5C 

00 

TO 

) CNVlftOWCNT  6 

« RCRCCN7  R M /SALT  AIR 
95  OCG  F 1 15  DCG  C) 


7 000*10*" 

7.600*10*" 

T.hOOx  1 0*" 

7.900*10*"? 

n 

7.000*10*" 

6.990*10*" 

• eoo*io*" 

o.hooxio*" 


hatch  IwmiQN  A*  ?t  0C9  ' 
'91  DCI  O 


T 

c 

N 

N« 


I 

M 


M*.  OAn 


7 900X10 


> 7 640X10 


[>  7.H00AIC 


0? 


-M 


■W 


7 900*  10*"  * 
H 


7.009X10 


*02 


«U 


6 900*10 
L>  o too*  to*®* 
9*00*19*" 

H-  I 


MiaowcMf  o«eoi 
ummm  mm*.  nonr 
»ti  oc*  e>  i t-oi  tow 


*7 


LOCKHEED  MISSILES  * SPACE  COMPANY 


-pH* 


4TEPUI.  -UOUtiLE  flLLMIMZFD  MYLaP,  1/4  MR 
PROPERTY  -TENS  I l.E 


ENVIRONMENT  8 ( EF  ) ENVIRONMENT  8 ( GM ) 


GASEOUS  FLUO^ 

In':,  70  DEG 

F 

95  PERCENT  R.H. 

UR/FLUORINE 

( ? 1 

DEG  C) 

-01  TOPP 

mixture  at  95  DKG  F ( 35  DEG 

r.  ) ,4  HR 

F 

06  Y 5 

18/  I N 

N/M 

F F P.P,  IDPR 

L R / I N 

N/M 

ISU.O 

• 4 30*0  1 

.753+03 

. 100-02 

. 376  + 0 1 

,659+03 

1 SO.O 

.416+01 

. f29*03 

. 1 00-02 

. 360+0 1 

.63  1 +03 

.760+03 

.226  + 0 1 

, 396*v)3 

.760+03 

.282+0 1 

.494*03 

NOTE,  ,SFE  TAPLt  5 FOP  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  >-  4 PERCENT 
.THE  DEPENDENT  VAPtABLES  APE  14  SCIENTIFIC  NOTATION 
THE  EOI  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  Mi 7H  I IN  THE  F COLUMN 


kS 


"*T£RU, 


pRPPfR-'  , 


C'UJBlE  Ai'JMINIZCD  M^LAR.  1 / M MIL 


l 


i BOCK  10 
t 600*10 
7 400x|0' 

7 aooxio 

7 ooaxio 
6 800X10 
6 600X10 
6 M00X10 

*•  eooxio 


♦0? 

♦03 

♦ 03 

♦ 03 
♦03 
♦03 
♦03 

♦ 03 


N 

/ 

M 


0 


TIME.  OATS 


environment  ei Er ) 

CASEOUS  FLUORINE.  70  DEG  F 
a.  DE~  ci  i t-03  tfwr 


MATERIAL  -DOUBLE  ALUMINIZED  MYLAR,  I / M MIL 
property  -emittance  (SIDE  L) 


F h V I PONMF.  NT 

1 

ENVIRONMENT  2 ( A B ) 

CONTROL*  70  DEG  P 

(21  DFG  C) 

VACUUM,  I.E-Uo 
( 83  DEG  C ) 

TORR,  200  DEG 

F DAYS 

EMIT! ANCF 

F HOURS 

EMTTTANCE 

1 .0 

.280-0  1 

10.0 

.280-0  1 

1 .0 

.280-0 1 

1 ,c 

. 300-0  1 

280.0 

. 300-0 | 

10.0 

.300-01 

1 .0 

. ? ' -0  1 

1 .0 

.280-01 

280.0 

.310-01 

ISO.O 

. 370-0  1 

1 .0 

.270-0 1 

I sn.o 

.380-01 

ENVIRONMENT  2 ( BCDE  ) 

ENVIRONMENT 

3 

w *CIJUM, 

. E-06 

TORP*  FXPOSUPE 

HIGH  TEMPERATURE* 

200  DEG  F 

r i 

ME  2rO 

HR 

(83  DFG  C)  RU  PERCENT  R.H. 

F 

DEG  R 

DEG  K 

emittance 

F HOURS 

EMITTANCE 

1 

- 

m 

.280-01 

1 .0 

.300-01 

660. 

367. 

.300-01 

280.0 

.320-01 

1 

- 

- 

.280-01 

1 .0 

.280-01 

660. 

367. 

.310-01 

280.0 

.380-01 

1 

- 

- 

.280-01 

S 30 . 

268. 

.310-01 

1 

- 

m 

.280-01 

530 , 

288. 

.280-01 

1 

- 

m 

.270-01 

180. 

78. 

.280-01 

1 

- 

- 

.280-01 

180. 

78. 

.290-01 

1 

- 

.270-01 

37. 

21  . 

.300-01 

1 

m 

m 

.260-01 

37. 

21  . 

,290-01 

notf. 

• SFE 

TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL 

.ACCURACY  OF  MEASUREMENTS 

IS  ESTIMATED  to  be 

♦-,03  UNITS 

.THE 

dependent  variables  are  in  scientific  notation 

THE 

e+oi  etc.  IS  THE  EXPONENT  of  10 

.THE 

PRE-EXPOSURE  DATA  ARE 

MARKED  WITH  1 IN 

THE  F COLUMN 
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MATERIAL'  DOUBLE  ALUMINIZED  MrLAR.  I /M  mil 


PROPERTY-  DELTA  EM1TTANCE 


faooRSRaflfBRBBBRi 

bmm 

usisRs:::::»HSBi 

■■iiiiiBiiBuniii 

IBBBBBBBBBBBBBBBBBM 

iBgBBiBBBBBBjBBBBM 


Hbbbvbbbkbbb 

BBBBBBBBBfl^BBBB 

WKilli" 

IS 

iBB*BBI 

.MaifNimiain 

Ibbbbbp.bbbbbbbbbbbb 

iBBSBKBfaBaBVBBBBSfB 
PirBRflBiBBBBBBBBaa 

vj^iirrjirTiirT 

Imiiaiiia 

VaBBBBBBB  ' ' IB8B1B 


IbBBBBBBBBBBBBBBB® 

IjjgBBfjBilgBBjgaB 


BBBBBl 
■■■■■I 

■bbbbbbb| 
bbbbbbbbI 
bbbbbbbbI 

BBBBBBBBI 

bibbbbibI 

■BBBBBMl 

bbbbbbbbI 
bbbbbbbbI 


bbbbbbbbI 

bbbbbbbbI 

bbbbbbbS 

bbbbbbbbI 

bt^bbtt;b| 

BBBBBBlii| 

bbbbbS 
bbbbbbbbI 
bbbbbbbbbI 


liaSSssSssisssssiSil 

|BBIBIinBBIBBIBBBIBBB^| 

■gg::gggggg» 
mggggggg!ggg^^| 

|HBBBBBBBBBBBBBBBBBBB^| 
iBBBBaiBBIBIBBBBBBBBIB^I 

ISSSSSSSSSSSSSSSSSSSSSS1H 

0 BUBBBBBBBBBBBBBBBBBBBBBi 

1 ■■■■■■■■■■ 

|BBIBBBBBBIBBB**S««BBB9i|| 

P«**=«afBIBIBBBBlBIBII| 

I C M MB  ■ ■ ■ ■ fT  Tt  ■■  ■■  B ■■■ 7 

Ibbbbbbbbbbbbbbbbbbbbb^H 

IHBBBIBBft 
iBBBBBBIRtiaBBB  BI  BB 


TIME.  DAYS 

TIME.  HRS 

ENVIRONMENT  ] 

CONTROL.  70  DEO  f <51  DEG  Ci 

ENV I RONMENT  2<AB> 

VACUUM.  | £-06  TORR.  500  OEG  f 
<93  DEG  Ci 

I|aaiRBBiasBaisasaas»aBBaBftaiBais| 
||5bbbbbibbbbbiBbibbbbbbbbbbbbbb| 
MiiiaMaiiiiiiaBii»iiaH|M| 
Baaaiiainiiaiini  Kbb| 

■■■■■■■•■•■•■•■■■a ■•■■■■■■>■) 

BBBBIBBBBBBBIBBBBaBBBBBBBBBfll 
BBBBBSBBBBBBBBBBBBBaRBB BBBBBBBBI 

bbbbbbbbbbbbbbbbbbbibbb bbbbbbbbI 

asassssssssss!ss:::s:ss»sssSl 

S|BBBBBBBaBBBaBBBBaaaaaBaa"aBB^^ 

Ib^B  JBf  BBIBBBBBBBBIB  SaiBI  ■■■!■ 

■BBBMBIBBaBBIBBIIBaBB>BMlBB^H| 

■ I Ilia 

iMiiiBBiBBaiaaBBmaaaaiiaiaH 

in  in  nr  * aai  ■ aaa  ia| 


IBaBBBBBBBBBBBBBI 


{■■■■ 

ISSSSbmSbSbSSSSbb 

|naaaaiBaaaflBafeai 


TEMP,  DEO  R 

tuc, 

ENVIRONMENT  «BC0C> 

vacuum,  t.E-06  Toaaa,  exposure 

TIK  £N0  MR 

ENVIRCBBCNT  3 

HI  OH  TEMPERATURE,  <00  OEO  f 

<93  0C0  Cl  NO  PERCENT  R.M. 

51 

LOCKHEED  MISSILES  ft 

SPACE  COMPANY 

MATERIAL  -DOUBLE  ALUMINIZED  MVLAP.  1/4  Mil. 
PRPPFRTY  -EmITTANCE  (STDE  L) 


ENVIRONMENT  5 

ENVIRONMENT  6 

45 

PERCENT  R.m, 

95  DEO  F 

95 

PERCENT  R 

.H./SALT  AIR 

( 15 

OEG  C) 

95 

DFG  F (IS 

DEG  C) 

F 

HOURS 

LMITTANCE 

F 

HOURS 

EMiTTANCE 

1 

.0 

.270-0 1 

1 

.0 

.270-0  • 

12.0 

.240-0  1 

12.0 

.110-01 

1 

.0 

.280-01 

1 

.0 

.290-0  i 

12.0 

.260-01 

12.0 

.120-0  1 

1 

.0 

,280-0  I 

1 

.0 

.290-0  1 

24.0 

.280-01 

24.0 

.120-0  1 

1 

.0 

.270-0 1 

1 

.0 

.280-0  1 

24.0 

.250-0  1 

24.0 

.120-0  1 

1 

.0 

.100-0 ( 

1 

.0 

.280-0 1 

72,0 

.120-01 

72  i 0 

sample 

destroyed 

1 

.0 

.270-01 

1 

.0 

.290-0  1 

72,0 

.270-01 

72.0 

SAMPLE 

destroyed 

notf,  .SEE  TABLE  s for  identification  of  test  flATERIALSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  HE  ♦-.03  UNITS 
.THE  DEPENDENT  VARIARLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
, THE  PRE-EXPOSURE  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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It  BIN  II 
|aaiaaai 


■iHaiiMiaiuBiminiiitMi 
■aiaaiaaaaaiaimMaaatafiaaaiH  I 
laaBiHi  aaaaa  aaaaa  aaaaa  nm  nfeiail 

MflamiiiMlMMiaMiilMMaHHl 


BiiBiiBlfetBiiaiBaaiaiamaaaBaiaaaBB 
aaaaaiiaaa  aaaaa  ataataiaaaatmaiaaai 
amiaBaiiimimaiBBHaBamiBMaa 
naiaiamBaaiamiaiiaaiaiaiBiasaia 
aBaaaaBaaaaaaaiaaaBaaaaaaaaaaaaaiaaa 
aaaiaaiaBaaiaiKaBiiBaaaaiaaaaBaBiBii 
aaaaaaMiaaaaaaaiBaaaiBiBaMBaaiaiBa 
BBaaiBBBaaaaaaaiiBiiaiaBBBaBaaaaaiBa 
BaaBBaaaaaaaiBaiBiBaBaiaaaaaaBiaiaaa 

iBaBaaaiaaaaBiiaaiaBiaBaiBaaaaaaaiaa 

BBBBBIBBfl8BIBBiaBBBaBBBBBIBBVBBBB8aB 

BBBBIOBBBBBBBOIBBBBBBBBBBIBBBIBIBIBI 

aiBiaiBiBaiiaaBBaiiiaaiaiiiBiBBiiaia 

aBaaaaBBaaaBflaBaiaaaaaaiaaaaaaBiaiia 

aaaaBBaBBBBaieiBBaaiaaaatiaBiaiaaBBa 

aaaaaaaaaaiBaaiBBaaaMaBBaaBBiaaaaaa 

BBaiaaaaaaaiaiaBaBiaaauBiaBaaaaaMB 

aiaaaiBaBaBBBBaaaBBaBiaaaaaaaBBaaaar 

BaaaaaaBBBaaaaaBBBBaaaaaiaaaaaaaaaia 

laaaiaiaiaaiaiiaaaaiaaaaBBiaiaiaaaia 

aaaaaaBBaaaaaaBaaaaaaaaaaaaaaaa»*s«a 

aaiBaaaiaaaMaiaBHBaaiaa«»s«««aaiBa 

aBBrvBBi?atfieaai'r«ta:7aaaTaaar' 

aa«BBBaaaBaaa*;«aflBBBBBBBBBaMaaaaaa 

aBaaa,<dBBaa«BBaaaaaBBBBBiaaaiiaaBia 


aaiaa ■■■■■■ 
jmmmmmmwwwnmmmmmmmmmmm 
!■■■«■■■■■■■■■■■■■■■■■ 
lanaiaiaaaaaiiaaa 

■ IB 

immummmmmmmmmmmmmm 
■mmmm 

■I  - iHiaaaiB 


ssss5ssssssss:s:sssssssc 

uummmmmummmmmmmmmmmmmun 

■■■■■■■■■■■■■■■■■■■■■■■a 

aBaaaaiBaiBaMBiBfiaaaaaB 

mmmmmmmmmmmmmmrnmummmmmmm 

aaaaaiaaaiavaaaBaaaaaBaa 

BBBaMaaBBasraaaaaaaaaau 
aiiBBaaii^iiiaBiiaiiBiifl 
BBBBaaBdBiBBBiiaBaiflfiiB 
aaaBaa^aBBHaaaaaaBaaHi 

iBapaaBiBBayaiflaaiii 


TIME,  HRS 

Tire.  HRS 

ENVIRONMENT  5 
95  PERCENT  PH  95  OEG  F 
(35  DEG  C » 

ENVIRONMENT  6 
95  PERCENT  P h /SALT  AIR 
95  OEG  F ( 35  DEG  C ) 

lilaflaalflai ■■■■ aaaaaaaa aiiiaal 
]iiii|BaiBBaiiaaaaaaaaBaiiBBaaa| 
kyiaaaaaBiaaaaaaaaBaBBBaaBaal 
iaaaaaiaaa  la  bb§m 


■aaa 


BBBaaaaaaaaaaaBa| 
Baaaaaaaaaaaaa|g| 


HaBaaaaaaaaBaBBaaaSaaaaap^aaSI 
iBavaaaBaaBBeeaaaaMBaBa^tfaaaBal 
z,mm  ■•■■■■! 


riiBiimiiiiHaiaaaJ 


mmi 


ENVIBOUCNT  7 

mate*  IWCBS10N  AT  70  OCO  f 

(21  OCO  Cl 


CNVIRQMCNT  BlCOi 
OAtCOUS  OXVOCN.  70  OCO  f 
121  OCO  Cl  I.c-Ol  TOBB 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


• is  ft 


MATERIAL  -DOUBLE  ALUMINIZED  MYLAR,  1/4  MIL 

property  -emittance  (side  l) 


ENVIRONMENT  8 (EE) 
GASFD"S  FLUORINE.  70  DEO  F 
( 2 I DEG  C ) I .E-03  TORR 


ENVIRONMENT  8 ( GH  ) 

qs  PERCENT  r.h.  air/eluorine 
MIXTURE  AT  RS  DFG  E ( 3S  DEG  0.4  HR 


E DAYS 

F.MITTANCE 

F F P.P.  TORR 

F.MITTANCE 

1 .0 

.270-0  I 

1 .000 

.300-0  1 

1 SO.O 

.280-0  1 

. 1 00-02 

. 3S0-0  1 

1 .0 

.270-0  1 

1 . ooo 

.270-0  1 

1 SO.O 

.310-01 

. 100-02 

.470-0  1 

1 .000 

.280-0 1 

.760+03 

. S60-0  1 

i .000 

.280-0 1 

.760+03 

, 6S0-0 1 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  T) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

the  e+oi  etc.  is  the  exponent  of  io 

.THE  PRE-EXPOSURE  DATA  APE  MARKED  WITH  I IN  THE  F COLUMN 


5^ 


material-  DCueiE  aluminized  mylar,  1/m  mil 


PROPERTY  DCl  ta  EMi  TtANCC 


ENVlROtCNT  0t Er  I 
GASEOUS  FLUORINE.  70  DEG  r 
«21  OEG  C>  1 C-G3  T0«P 
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LOCKHEED  MISSILES  A SPACE  COMPANY 


MATEPIAI  -DOUBLE  ALUMINIZED  MyLAR.  1/4  MIL 

property  -emittancf  (side  o) 


ENVIRONMENT  | ENVIRONMENT  2 ( AR  ) 

CONTROL,  70  PFO  P (21  DFG  C)  VACUUM,  I.E-H6  TORR.  200  DFG 

(91  DEG  C) 


F DAYS 

EMITTANCE 

F HOURS 

EMITTANCE 

1 .0 

. 390-0  1 

10.0 

.390-01 

1 .0 

.400-0  1 

1 .0 

.420-0 1 

240.0 

.420-0 1 

1 0,0 

.41 0-0 1 

1 .0 

.4  1 0-0  1 

1 .0 

.360-01 

240.0 

.470-0  1 

1 so.o 

.5  30-0 1 

1 .0 

. 390-0  1 

ISO.O 

.SIO-OI 

F 


ENVIRONMENT  2 ( HCDE  ) 

VACUUM,  I.E-U6  TORR,  EXPOSURE 
TIME  24(1  HR 


ENVIRONMENT  3 

HIGH  TEMPERATURE,  200  DEG  F 
(93  DEG  C)  40  PERCENT  R.H. 


F 

dec,  R 

OEG  K 

EMITTANCE 

F HOIJWS 

EMITTANCF 

1 

_ 

_ 

.400-01 

1 .0 

.400-01 

660. 

367. 

.420-01 

240.0 

.480-01 

1 

- 

- 

.410-01 

1 .0 

,400-01 

660. 

367. 

.470-01 

240.0 

, 4S0-0 1 

1 

- 

- 

.400-01 

630  . 

294. 

. 4 1 0-0 1 

1 

- 

- 

.420-01 

S30. 

294. 

.420*  0 1 

1 

- 

m 

.390-01 

140. 

78. 

.410-01 

1 

m 

• 

.400-01 

140. 

78. 

.420-01 

1 

m 

m 

.400-01 

37. 

21  . 

.430-01 

1 

- 

- 

.380-01 

37. 

21  . 

.430-01 

NOTE. 

.SEE 

TABLE  5 FOR 

identification  of  test 

MATErIALSIVOL 

.ACCURACY  OF  MEASUREMENTS 

IS  ESTIMATED  TO 

BE  ♦-•03  UNITS 

.THE 

DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE 

E+OI  ETC.  IS 

the  exponent  of  in 

.THE 

PRE-EXPOSURE 

DATA  ARE 

MARKED  WITH  1 

IN  the  f column 
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r 


material-  nmae  aluminized  mylar,  i/m  mil 


PROPERTY  DELTA  EMI TTANCE 


[aaBBB|BflBaBBBBaBaBBBiaBaiBaaaa| 

I ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■I 

I ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■! 

|BaBaaBBaBB9flBBaBaBaBBBBaaB9flBa| 

Iiami«fliii«iiiiifiiimiiiin| 

■ ■•■■■■■■■■■■■•■■■■■■■■■■■■■■Hi 


iBBBBBBBBBBBBasaBBBBBBBBBBBBBBfll 

i ■>■■■■■■■■■■■■■■■■■■■■■■■■■■■■! 
I ■■■■■■■■ ■■■■■■■■■■■■■■■•■■■■■■! 
BaoaBBBBBBaBsaaBaHaaBaaaaaaaBa] 
I ■ainaiaaiiiBiBflaaaaiaia  bbbbbpI 
iiBiaiiiiiRiiiiaiaaimiaa;s<r 

lBaaaBaBBaaaaa»aaai;«aaaaaaBaal 

laBBBBBBBBIIBaa»!~MBIBIBBBIB0ll 
|BaaBBBBaBBP98«iaBaaaBaaaaaaaBaal 
lBBBBBBB»S9BBBaBBBBBBBaBBaaaBBal 
P 2«BB BBBB BBBB BBBBBBBB BBBB B0l 
I JB  MflfYBBr  rBBrr.ll1fll1  •BBTYill 
ItlBRtBBIlBBlIBBIBBBaiBBaiiaAIBl 

Ibbbbbbbbbbbbbbbbbbbbbbbb  bbbbbbI 
llBBBBBBBIBBBBBBBBflBBBaBflBBBBBBl 
llllBIIBIIBIIIIBIIBIBIBiailBlial 

Ibbbbbbbbbbbbbbbbbbbbbbbb bbbbbbI 

IBBBBBBBBBBBBBBBBBBBBBBBB  BBBB BB| 


Tire,  DAYS 


■■■■ ■■■■■■■■■■■■■■■■■■■! 


BIIIBIBBBBaiMBinBBBBBI 

iBBflRiailMMBIlIBBBRBi! 
liaiiBiBBaBiiMBBBBiiBiii 
■BBBB ■■■■■■■■■■■■■—■ ■■■■ 


TlfC. 


ENVIROTtCNT  1 

CONTROL.  70  DEG  F (21  DEG  C) 


ENVlROtCNT  2(AB) 

VACUUM,  l.E-06  TORR.  200  OEG  F 
(93  DEG  C) 


laaflflBBBBBBBBIBBBBBBBBBBflBBBBBBBl 
IflBBBBBSaBBBBBBBBBBaaaBBBBBBBBflBl 
|BaaaBaaBBaa8aaBBBaaBBBBaaaBRaaa| 
IBBB BBBBBBBBBB  BBBBBBBBBB  BBBBB BBBl 
lifll BBBBB BBBBB BBBBBBBBBB BBBBB BBBl 
^■iaBBaBBaBBaaaiaflaaBBaaBBBa«BB| 
IBBB BBBBB  BBBBB  BBBBBBBBBB BB BBBBBBI 
I BBBBB BBS  BBBBB  BBBBB  BBBBB  BBBBB  BBBl 
I BBB BBBBB BBBBB BBBBB BBBBB BB BBB BBfll 
jBaBiBBiBBBBaiaaaBaiaBiiBBBBBBBBl 

RTnaaaaaa  2 
laaaBBapBBBBBiaBaaaaaaBBiBBBRBBBl 
RaflBBBBBa BBBBBBBBBB BBBBB BBBBB BBBl 

BBBB  BBBBBBBB  BB BBBBB  BBBBB  BBBBB BBbI 

|bbb bbbbb bbbbb bbbbb bbbbb  as bbbbbbI 

IflBB BBBBB BBBB BBBBBBaaBBa BBBBB BBBl 
IbBB BBBBB BBBBBBBBBB BBBBB BaBBBBBBl 
|BBBBBB|IB  BBB  BBBBBBB  BBBBB  BBBBB  BBBl 
IBBBBBBBB BBBBBBBBBB BBBBB BBBBB BBBl 
IBBB BBBBB BBB BBBB BBB BBBBB B BBBB BBfl 

imSSKaiwiftwH!^ 

I a B T 1 1 bmB 

VbBBBB  B a B BBBBBBBBBflBBMaBBBBBBBB| 
I BBB BBBB BBBBBBBB BBB BBBBB BBBBB BBBl 


BBBBBBBBBBB 
BBBBBBBB BBB 


BBBBBBBBI 


BHBBBIHiBBBiBBaMBVMIH 

ibbbbbbbbbmb 

IBBBBBBBIBBBI 

IBBBBBBBBBBflfl 

ibbbbbbbbbbBi 


■■■■■■■■a ■■■■■■a ■■•■■Bel 


TOf,  OEG  * 

Tire. 

ENVIROBCNT  2IBC0E) 

VACULft.  1.C-0B  TORR,  CxROWC 
Tire  2N0  m 

CNVtROMCNT  3 

HIGH  TOeCRAnUC.  200  0C0  F 

(03  OCO  C)  MO  RIUCENT  R.H. 

57 

LOCKHEED  MISSILES  A 

SPACE  COMPANY 

MATEHIAI  -DOUBLE  Al.UMlMZED  MYLAR.  1/4  MIL 


PROPERTY 

-EMITTANCF 

(SIDE  0) 

ENVIPONMEN 

T S 

FWVIPONMENT  6 

9S 

PERCENT  p.H. 

9S  DEG  F 

9S 

PERCENT  R 

.H./SALT  AIR 

( IS 

OF  G C) 

9S 

DFf,  F ( 3S 

DEG  C) 

F 

HOURS 

EMITTANCF 

F 

HOURS 

EMITTANCF 

1 

.0 

.190-0 1 

1 

.0 

. 190-0  1 

12.0 

.140-01 

12.0 

.450-0 1 

1 

.C 

.190-0* 

1 

.0 

1 

O 

DT 

• 

12.0 

.160-0 1 

12.0 

.410-0  * 

1 

.0 

.420-0 1 

.0 

.400-0 1 

24.0 

.420-01 

24.0 

.240-0 1 

1 

.0 

.180-01 

\ 

.0 

. 19(5-0  1 

24.0 

.1/0-01 

24. C 

.410-01 

1 

.0 

.190-0  * 

1 

.0 

.190-01 

72. U 

.890-0 • 

72.0 

sample,  destroyed 

1 

.0 

.190-01 

1 

.0 

.180-01 

72.0 

.470-01 

72.0 

sample  destroyed 

> 


ENVIRONMENT  7 

WATER  IMMFPSIOr,’  AT  70  DEG  F 
(21  OEG  C) 

F HOURS  EMITTANCF 

I .0  .180-01 

.S  .440-01 

I .0  .190-01 

.5  .410-01 

I .0  .190-01 

2.0  .440-01 

I .0  .190-01 

2.0  .420-01 

I .0  .410-01 

24.0  .560-01 

I .0  .190-01 

24.0  .460-01 


ENVIRONMENT  8 (CO) 
GASEOUS  OXYGFN.  7O  DEG  E 
(21  DEG  C)  I . E-D 1 TORP 

F DAYS  EMITTANCE 

I .0  .190-01 

ISO.O  .460-01 

I .0  .180-01 

ISO.O  .400-01 


NOTE.  .SEE  TABLE  S FOP  IDENTIFICATION  OF  TEST  MATERIALS! VOl.  I) 
.accuracy  OF  MEASUREMENTS  is  estimated  to  BE  ♦-.01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  ETOI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATH  | AL - DOUBLE  ALUMINI^D  MYLAP,  1/4  M | L 


DLL  T A EMJTTANCE 


hiiiMiiiTillMiiMiIaiiiiiaiiiiiaiiJ 

IflBBUBaBaaBBBvaBBBaiBaiBaaiaaaaaBBaal 

liBaaaaaaafaaaaaaaaaiaaiaaaaaaaaaiaaal 

laaBiaBiaaiaaaaaaaaaiBaiaaaBaBiBaiaaBl 

JaBBiaaaaBaaaiiiaiaaiaaiaaaiaBiBBiBaal 

bi  h ■ 

■iBiraiil 
laaaiiaaiaiiiiaiBMBiil 


jiibiibirbiiibiiiiiiiiiibibibii 

laBaii§iBBiBBBaaaaMaai|aiaaflfi 

laiaiaiaBBaiBBaBBiaBaaiaaiaiaia 

liiaaBBaaaigaaiiaiaBiaaiBiaiBaa 


iBMiaaaaBBMaaaaaaaaaMiaaiBBBi^H 
■aiiBiiaaaiaiaiiaBiiBiiiiiBiiii’aaBl 
laaaaiBiBBaiBBaaaiaBaaaaiaaiBBiP^iBBil 
liiBatBiBBaBaBiBaaBaaaaaaiaaiB^flBiBBBl 
laBMaaaaaaaaaaaaaaBiaBaaaaapaaaaaaaal 
liaBaiaBaaaaaaiaaaaaiaaiaM^iaiBaaiaal 
liaaaaaaiaMiBiaBiaaiaaaB'aaaBiaaiaail 
liBaBBBaaaiaaaaaaaaaaaar^aaaaaaiBaBaal 
niBaMBiaaiaaaaaaiaaaa^aBiaaaaiaaaBaB| 
liBaiiaaaaiBiBaaaiaBfiBJiaiiaiaiiaiarl 
liiBMBaBaiaaaaaaar^aaaiaaaaaBaaaaaih  J 


liaBaBBaaBaaBaaFpaaBaaaaaaaBBaBBiaaaal 
MBBiaiiaaiBr«iaBiaaaaaiaiiaiaiailaaH 
i :«ir  iBBMa.  raBB?TBaa;  aaa  rail*  M 
I •^«f«aaiaaaaaaaaaa»aaaaiMfBBWl 
laaaaai  laaiaaBaaaaaaiaaaBaaaiBaaiAaaal 
liiiaiaiiaaiaMaaaaaiaaiiiiiBBiBiiaaal 
liaaBBBaBBiBaBaBaiBaaBBaaaaaaaaniaaal 
lieaiaaaaaiaaaiBaaaBaflaiaaaBBtOaiaail 


BBJB 


TIME , 


BBaBBlIBBIBiaailBIBBIIBal 
■ BiBBBBBaBBIBBaaaBBBIBaBSaBHl 
BBiaaiBaaBaaiBiaaBiBBaBBl 

immmmmmmmmmmummmmmmmmmmmmm 

mmmummmmmmuummmmmmmmi 

BiaiaiiBIBIBBBIBBBIIIBial 

\mmmmmummmumummmmmmmmmummm 

I BIS ■■■■■■■■■■■■■■■■■  &■■■■! 

laBiia|iBaaiiaaiBBBBBBfliB| 

lBBIBBBiaBBIBaBBIIIIBBBBB| 

iBBBBBaBBBaBMBBBBBBBBBBjl 

*■■■■■■■•■■»«■■■■■■■■■■! 

l«*:saaBaipvBaBaiBiaaaaai| 

I IBBBBBBBBr  IBBBBBBBBr  IBBBl 
[BBBBBlIBBBBBBBBBaaBMIlBl 

■■■qjbs 


TlfC. 


ENVIFWCNT  5 
96  PERCENT  R.H.  95  DEG  F 
DEG  Cl 


ENVIfWCNT  6 

95  PERCENT  R.H.  /SALT  AIR 

96  DEG  T (35  DEG  C) 


tmmwn 


laaaaiBBSI 

iiaBBBaaal 


BBBBSSBBHKisi 


laBaBaaBBBBB a ■ « a a a a b a a b b ■ a a ■ i a ■ I 
I ■■■■•■■■■■■■■aaa a aaaaal 
]iBiaaBaiBBBaaaa«BBaaaaaBaBaaaa| 
I aaaa ■■■■■aaa aaa ■■■aaaaaa ■■■•«■! 
iBaaaBaBaaaaaaaaBaBaaaaaaaaaaaal 

faaaaaaaaaaa a a a a a a a a a a a a a a a a a a 2 I 

I Bill lIBBBIBfllBfll BIBB BIBB  BBBl IBB 

laaiaaaaaaaa a a a a a a a a a a a a a a a a aaal 

faaBBBBBaaaa a a a a a a a a a a a a a a a 2 Baal 
liBaaiaaaaaaiaBaaaaaajBBaiaaiaal 
|aaaaaaaaaaaaaaaaaaaPaaaaaaaaaal 
|aaaaaBaaaaaaaaaaaaaaaaaaaaaaaa| 

■At!"!!”"""”"  77] 


Tl«. 

Till,  OAVf 

CNY1RMCNT  7 

OS IROMBMT  OICO) 

MATER  l*CRI10N  AT  70  OCO  r 

OAOCOUO  QKVODt*  70  DEO  f 

121  OCO  Cl 

59 

121  OCO  Cl  i.c-os  im 

LOCKHEED 

MiaaiLKS  a 

SPACE  COMPANY 

material  -double  aluminized  mylar,  1/4  mu. 

PROPERTY  -EMITTANCE  (SIDE  0) 


ENVIRONMENT  8 (EF) 
GASFOUS  FLUORINE,  70  DEG  F 
( 2 I DEG  C ) I . E-01  TOOR 


E NV I RONMENT  8 ( GH  ) 

9S  PERCENT  R.H.  A I R /FLUOR  I NF 
MIXTURE  AT  9S  DF.G  F (IS  DEG  C ) , 4 


F 

DAYS 

EMITTANCE 

F F P.P.  TORN 

EMITTANCE 

1 

.0 

. 190-0 | 

1 .000 

. 400-0  I 

ISO.O 

.420-0 1 

. 100-02 

.480-0  1 

1 

.0 

.190-01 

1 .000 

.170-0  1 

t 

ISO.O 

.41 0-0 1 

. 1 00-02 

.1S0-0  1 

1 .000 

.180-0  1 

. 760*01 

.160-01 

1 .000 

.180-0  1 

.760+01 

.420-0 1 

i 


t 


note. 


.SEE  TABLE  S for  IDENTIFICATION  OF  test  HATErIALSIVOL 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-.01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE*EXPOSURE  DATA  ARE  MARKED  *ITH  I IN  THE  F COLUMN 
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MA  *f  p;  A 


a-af  a M, 


; ' m ; 


v f C P • . 


.05 


TIfC,  DAYS 


ENV IROtCNT  0<EFl 
GASEOUS  FLUORINE , 70  DEG  F 
(21  DEG  Cl  l.E-03  TORR 


6l 


LOCKHKKD  MISSILES  * SMCK  COMPANY 


ADHESION  TEST  RESULTS 


Material*:  Double  Aluminized  ffylar,  D-A-M 


EXPOSURE  PARAMETERS 


TIME, 

*R(*K) ' 


ENVIRONMENT 

No. 

DESCRIPTION 

2 

Vacuum, 

. -6 

£ 10  Torr 

3 

200*F  (93*C) 
kO%  R.H. 

1 

5 

95*  R.H.  at 
95*F  (35*C) 

6 

95*  R.H. /Salt 
Air  at  95*F(35C) 

Partial 


uatar  Ruralop 
at  70*F  (21*C) 


i O ATI NS 
. JIKESTION 
( PERCENT 
REMOVED, 
VISUAL 
ESTIMATION) 


CoatlL^ 


at  70*F  (21*C) 


8m,  Oaaaoua  Fluorlna 

f at  70 *F  (21*C) 


8c,  I 95*  R.H./F*  at 

h 


*8aa  hbli  5 for  ccaploW  Identification  at  taat 
**Aro  apaclaana,  out  —acura— at  each  aid*. 


arterial  (Volua*  Z) 


FLEXIBILITY  TEST  RESULTS 


Material*:  Double  Alumiaized  Mylar,  D-A-M 


ENVIRONMENT 

EXPOSURE 

PARAMETERS 

FLEXIBILITY 

Bl 

DESCRIPTION 

02  or  Fg 
Partial 
Press 

TEMP 

°R(°K) 

TIME, 

HR 

NO 

EFFECT 

1 ftj  e J^y  ijr 

COATING 

CRACKED 

j 

RfVn 

2k 

Vacuum, 

< 10”^  Torr 

mssm 

2k0 

S’ 

2 

240 

S' 

vlr 

240 

s' 

240 

S' 

200° F (93°C) 
hOi  R.H. 

2k 

3 

12 

2kO 

S' 

95i  R.H.  at 
95° F (35°C) 

12 

S’ 

5 

2k 

s 

12 

s 

95#  R.H./Salt 
Air  at  95°F(35°C) 

12 

S' 

6 

24 

S' 

72 

S' 

Water  Immersion 

0.5 

s' 

2 

s 

7 

at  70° F (21°C) 

24 

s 

8c, 

Gaseous  Oxygen 

100 

I 

1 

d 

at  70* F '2]°C) 

10*3 

3600 

s 

8e, 

Gaseous  Fluorine 

10*3 

100 

f 

at  70° F (21°C) 

10*3 

3600 

s 

8g, 

95 $ R.H./F2  at 
95* F (35*C) 

10-3 

4 

s 

h 

760 

L _ 

4 

s 

— j 

, 

See  Table  5 for  complete  Identification  of  test  Material  (Volume  I) 


VcVc  As  compared  to  control  samples 
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i 

i 

i 

i 

j 


iw»”. 


f 


PROPERTY  - OUT  GASSING  BEHAVIOR 
MATERIAL  - DOUBLE  ALUMINIZED  MYLAR 


ENVIRONMENT  2B 

VACUUM,  i oE-OD  TORR.6^0  DEG.R  ( 36S  DEG . *0 

TEST  DATE  032271 
TEST  CHAMBER  NO,  I 


sample  weight 

= . 8340  GMS. 

SAMPLE 

AREA  = 

1937.  SO. CM 

exposure 

outgassing 

GAS  COMPONENT 

epactions 

time 

rate 

HRS,  GM 

./SQCM.-SEC. 

H20 

N2 

C02 

1 . 3S 

2.60-1  1 

,S6 

,26 

. 18 

2.7S 

! . 34- M 

.84 

.10 

.06 

4. SO 

1 .26-1  1 

.71 

.19 

.10 

S.76 

1 . 17-1  1 

.84 

.07 

.04 

6. SB 

1 . IS-I  1 

.84 

,07 

.OS 

3S.00 

1 . 1 2-1  1 

.41 

.08 

.01 

102.21 

1 . 1 3-1  I 

.82 

.10 

.08 

I6S.RI 

1 . 13-M 

.82 

,08 

.09 

OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  DOUBLE  ALUMINIZED  MYLAR 


l.Xltf09 


ENVIRONMENT  2B  VACUUM.  10-6  70RR.  660  DEG.  R.  (365  DEG.  K. ) 


6 5 


LOCKHEED  MISSILES  ft  iiPACE  COMPANY 


PROPERTY 


OUTGAf-SING  BEHAVIOR 


MATERIAL  - DOUBLE  ALUMINIZED  MYLAR 


ENVIRONMENT  hc 

VACUUM. I 0E-U6  TOPR.SIO  DEG.R  <295  DEG.K) 


TEST  DATE  012771 
TEST  CHAMBER  NO.  1 


SAMPLE  weight 

= .8900  GMS 

EXPOSURE 

OUTGASSING 

TIME 

RATE 

HRS.  GM 

./SQCM.-SEC. 

.67 

9.08-12 

1 .20 

4.04-12 

2.10 

1 .16-12 

I . ! 0 

S. 72-H 

4.28 

1.01-11 

S . 22 

2.07-11 

t.27 

1 .77-11 

7 , *7 

1 . IS-  1 1 

34.17 

• .19-11 

9S.25 

1 .01-11 

166. SO 

9.68-14 

SAMPLE  area  =20*>5.  SO. CM. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.94 

.06 

.01 

.92 

.07 

.01 

. 95 

.04 

,01 

.81 

.IS 

.02 

.81 

.17 

.0? 

.78 

.14 

.77 

#?° 

.01 

.77 

. * 

.01 

.68 

. c 

.01 

.67 

.29 

.04 

.66 

.31 

.04 

66 


0UTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY  - OUTGASSING  BEHAVIOR 
MATERIAL  - DOUBLE  ALUMINIZED  MYLAR 


ENVIRONMENT  4A 

VACUUM, | oE-Gft  T0RR»660  DEG, R. (166  DEG.k)  FOR  6HRS ♦ FOLLOWED  BY 
gaseous  nitrogen  purge  at  760  torr»530  deg, r, (294  deg.k*, .for 
4HRS»FoLLoWED  BY  oUTGAssInG  TESTS  AT  S30  DEG, R, (294  DEG.k) 


TEST  DATE  0E!S?2 
TEST  CHAMBEO  NO.  I 


SAMPLE  ^uonT  = • 829S  GMS.  SAMPLE  AREA  =1913,  SQ.CM. 


EYPOSUPE 

OUTGASSING 

TIME 

RATE 

HRS. 

GM./SQCM,-SEC 

. 25 

8.61-1 1 

1 .42 

1 .24-1 1 

2 »S9 

6.93-12 

3 • °2 

2,23-12 

4.84 

2.SS-I2 

S.7S 

3.2S-I2 

6.7S 

1.26-12 

P2.34 

1 . 14-12 

71  ,2S 

0.00 

46.67 

O.OU 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.30 

.00 

.70 

.32 

.00 

.68 

. 8S 

.00 

.IS 

.60 

.00 

.HO 

.77 

.00 

.23 

.OH 

.00 

.96 

.OH 

.00 

.96 

.89 

• 00 

. 1 1 

. 8H 

.00 

.16 

.79 

.00 

.21 

68 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  DOUBLE  ALUMINIZED  MYLAR 


1 .XIO'09 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
J FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  OEG.  R.  (294  DEG.  K.)  FOR  4 HRS.  FOLLOWED  BY  OUTGASSI 
NG  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


PROPERTY  - OUTGASSING  BEHAVIOR 


MATERIAL  - DOUBLE  ALUMINIZED  MYLAR 


ENVIRONMENT  4B 

VACUUM,  | oE-fjh  T0RR.66U  DEG.  R.  (166  OEG.k)  FOR  6HRS , FOLLOWED  BY 
GASEOUS  HF.UUM  PURGE  AT  76O  TORR.S30  DEG. R. (294  DEG.K), FOR 

bhrs. Followed  by  outgassIng  tests  at  sio  deg. r. (294  deg.k) 


TEST  DATE  0SI87I 
TEST  CHAMBER  NO.  2 


SAMPLE  WEIGHT  = .83BS  GMS.  SAMPLE  AREA  s|93S.  SO. CM. 


EXPOSURE  OUTGASSING  GAS  COMPONENT  FRACTIONS 

TIME  HATE 


HRS. 

GM./SQCM.-SEC. 

H20 

N2 

C02 

3.  ID 

2. is-i  : 

.40 

.39 

.21 

3. SO 

1 .3S-I  1 

.so 

. 3S 

.IS 

3.  SO 

1 .3S-I  I 

.SI 

• 36 

.13 

4.00 

9 .S3* 1 2 

.46 

.40 

.14 

4.66 

7.37-12 

.48 

.40 

.12 

S.2S 

S. SI-12 

.28 

• S6 

.IS 

20.66 

7. 71-13 

.36 

.61 

.03 

74. OH 

4.32-13 

.29 

,66 

.06 

I 40. SR 

1 .90-13 

.38 

• S8 

.04 

0UTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 

MATERIAL-  DOUBLE  ALUMINIZED  MYLAR 


! .X10'09 


ENVIRONMENT  48  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  DEG.  R.  (294  DEG.  K.)  FOR  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  530  DEG.  R.  (294  OEG.  K. ) 


> 

* 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -SINGLE  ALUM[NIZE0  KAPT0n.  1/4  Mil 
property  -WEIGHT 


t V I n r 

lNnfc  nT 

j 

r fcj  w y O A hj  M L*  M T Zi 

( AH  ) 

control,  yo 

DEG  F 

(2  : DEG  C ) 

VACUUM.  1 .E-06  TORR 

, 200  DEG  F 

(93 

DEG  C) 

F LAYS 

GRAMS 

F 

HOURS 

GRAMS 

1 .0 

.28660*00 

1 o.u 

.28620+00 

1 

.0 

. 278S0+00 

1 .0 

.282S0+0U 

24.0 

.278 1 0+00 

IU.0 

.28  1 70  + 00 

1 

.0 

. 3 1 550+00 

1 .0 

.28760+00 

24.0 

. 3 1 460+00 

ISU.O 

. 287S0  + 0U 

1 

.0 

.28600+00 

1 .0 

.32380+00 

240.0 

. 28470+00 

isn.0 

. 32350+00 

1 

.0 

.28 ISO+00 

240.0 

.27820+00 

ENVIRONMENT  2 

( BCDE  ) 

ENVIRONMENT 

3 

HUM,  | 

1 .E-06  TORR 

t EXPOSURE 

HIGH 

TEMPERATURE. 

200  DFG  F 

F 240 

HR 

(93 

DEG  C)  4U  PERCENT  R.H. 

deg  r 

DEG  K 

GRAMS 

F 

HOURS 

GRAMS 

m 

mm 

.28600+00 

1 

.0 

.27880+00 

660. 

367. 

•28470*00 

240.0 

.278S0+00 

- 

m 

.28150+00 

1 

.0 

.28460+00 

660. 

367. 

.27820*00 

240.0 

.284S0+00 

- 

- 

.28290*00 

530 . 

294. 

.28150+00 

- 

- 

.28680+00 

530 . 

294. 

.28i  iO  + 00 

- 

m 

• 32 1 50  + 00 

1 40. 

m 

GO 

r- 

.32060*00 

- 

- 

.28200+00 

140. 

• 

GO 

.28140+00 

«* 

- 

.31270*00 

37. 

21  . 

.30SS0+00 

- 

- 

.28900+00 

37. 

21  . 

•286S0+00 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  01  TEST  MATERIALS! V'OL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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KmmSSS  SSKw 

kkisssskkki 


S8s:rs::8::S 

■■■■■■■••■••■a 
::::::::::::::: 
KS»::::::asB 

HH|||||||||||iHBiiMS8R 

■I  ii 

■giagnaaiB 

Is:ssss8s:sss8s88ss:s:sssssss:: 

|S88SS:S88S8:8S:S8888S8B888S88S 

8S8SSS88SS88SSS8SSS8S88888S88S 

viiiinimiinimaiMiaiiH* 

liiiiiiiaiiiitaatMMMiatmii 


8SSSSSSSS8  8SSS8  SS8SS  85SS 

MaaaiBM8aMaMMM«MM 
■BBaaaaaapaaaaaaiSiaaaaa 
aiMiiiiifiaaaiMiaiiiiai 
•aaBaBaaaaaaaaaaiiiaBBBa 
mmmmm aaaa ■ mmmmm ■■■« 
■■■■■■■■■■■■■■■■■•■■■■■■ 


l■Biaaaaa■••aaaa•iiaaaaaal 

luaiiiiiiiamiBisiiitH 

aaaaaliuiiaiaaaaaaaaNal 

liaaaaaaaaaaBaaaaaaaaBHv| 

liaaBia(iiai«uanwMN|| 

laBBBaBiaaBaBBBBaaaiaaaajl 

liBBaaBBaaaaaiiaBagiBBaBil 

laaaaaaaBaaianaBiaaaiaaal 

haaiaiiiiiiaiiiiiiaiiiial 

I to5«S55a«flia  «■»■■*■■■«*■■■  j 


Tine . Days 

T |IC . HRS 

CNViPOPCNT  I 

CONTROL.  70  OCG  f <^l  OCG  Cl 

ENVIROMCNT  ?(AB> 

VACUUM.  1 E-06  TORP.  500  OCC  f 
(93  OCG  C> 

liiaiiiiiiiiiiaaaaaaaaaaaaaaaaaal 

lasaBBaaaBBSBaBSBBaaflaBaavaeaaail 

Jaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaal 

laaaaaaaaaaaaaaaaaaiaaaaBBaaaaaal 

laaaaaaBaaaaaaaaaaaaaaaaaaaBaBaal 

laaaaaaaaaaaaaaaaBaaaaaaBaaaaBaal 

lniiaiiiaMaaiiiaMaaiiiaiiiaiil 

laaaaaaiaaaaaaaaaaaaaaaaaaaaaaaal 

laaaaaaiaaaaaaaaaaaaaaaaaaaaaBaal 

laaaaaaiaaaaaaaaiaaaaaaaaaaaaaaal 

RB*aaaaiBaaBBBaaaJai*aavaaa8aaaa| 

Oaaaaaaaaaaaaaaaaaa|aaaaaaaBaBaa| 

|BaaaBBaaBBiaaaBaBfliBaflBBBBBflaBal 

laaaaaaaaaaaaaaaaaaaaBBaaaaaaaafll 

■aaaaaaaaaaaaaaiaaaaaaaaaaaaaaaal 

laaaiaaaaaaaaaaaaaaBaaaiaaaaaaaal 

QaaaaaaaaaaaaaaaaaaaaaaaiaaaaBaal 

|BiiiaaaiaMaaifl«aMiaaaiaRiMH| 

laaaaaaflaaaaaaaaaaaaaaaaaaaaaaaal 

■aaaaaaiaaaaiaaaaaaBaaaaaaaaaaaal 

■aaaaaaaaaaaaaaaaaaaiaaBBaaaaaaB| 

DBBBBBBaaaaSBBBBBflBBBBBBBBaBBBBBl 

laBBBBBBBaBaaaBBBBBBBBBBBaaBBBaal 

RBBBBBBBBBBaaBBBBBBaBBBBBBBBBBBBl 
|aBaBfliaaBaaBiaaaaBiaaflBBBBBBBBB| 
| B a a. a aiaaaaaaaaaa aaaaaaaiBBBaaaal 
■BBBaBBaaaaaaaiBMiaBiaaaaiiaaaMl 
Baaj 


TCHF.  0C0  » 

tWVlUOMCNT  fitcoc» 

VACUUM,  t .C-08  TQM.  CKMOSUM 
TJMC  *0  M 


SHBaillllllllllHIVIBli 
■ac^aaaa  iBBB»ai#«®-f' 
^laMBpaaaBBBaaaaBaaaal 
faaaaaB&aaaaaaaaaaaaaaii 
Immmmmmmmmmmmmmmmmmmmmim 
laaaBBiflaaaaaaaBaaaaaaBa 
Daaaaa 

laBBflBBBBaBaaaaaBaBBBBflfl 

laaaBaBBBaaaaBaBaaaBaaBa 

laBaaBBBBBaaBaaaaBBBiaai 


I IBBBB  BBB 

:sk8sss:s::»::sss:»:s 

:::::::::::::::::::::::: 

laiaBiaaaaaBaaaaaaaaaaaai 

|BBaBaBBBBBBBB«aB8BBBBBBI 

laaiBBaBBiBaBBBBaBBBaflaBi 

laaaiBiiaaaaaaBaaaaaaaaBi 

Immmmmmmmmmmmmmmmmmmmmmmm 
liaaBBBBaBiaBBBBaaaaiaBBB 
I aaaaaaaaaaaaaaaaaaaaaaai 
f mmmmmmmmmBmmmmrnmmmmmmmmm 


CNV  MOMENT  ] 

M|«M  tcocmtvm.  loeon  r 
m ho  ci  «o  mew  •.*. 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


' 1 A T EP  I AL  “SINGLE  A L l-N  I N I ZED  (CARTON,  I/M  Mil 
PROPERTY  -WEIGHT 


ENVIRONMENT 

S 

ENVIRONMENT  fe 

MS 

PERCENT  R.H.  MS 

DEG  F 

MS  PERCENT  R. 

h./salt  air 

( 3S 

JEG  C) 

MS  DEG  F (3S 

DEG  C) 

F 

HOURS 

OR  AhS 

F HOURS 

GRAMS 

1 

,T?2Mn+0U 

1 .0 

. 306S0+00 

12.0 

. 32000  + fill 

12.0 

. 32200+00 

1 

.0 

.28MM0  + 0L) 

1 .0 

. 32S8U  + 00 

12.0 

.28780+00 

12.0 

,3M32O+0fi 

1 

.0 

.28DS0+00 

i .0 

.28 M | 0 + 00 

PM  .0 

. 278S0+00 

2M.0 

.30000+00 

1 

.0 

.28000+00 

1 .0 

. 2MS80+00 

2M.fi 

.27700+00 

2M.0 

.31  ISO  + OO 

1 

.0 

.28000+0U 

1 .0 

.?RS  10  + 00 

72.fi 

• 276S  J + fM) 

72.0 

.3M3S0+O0 

1 

.0 

.28300+fiU 

1 .0 

.28330+00 

72.0 

.28 1 00+00 

72.0 

.28000+00 

E N V I RONMFNT 

7 

ENVIRONMENT 

8 (CD) 

HATER  IMMERSION  AT 

70  DEG  F 

GASEOUS  OXYGEN.  70 

DFG  F 

<?! 

OEG  C) 

(21 

DEG  C)  1 .E-03 

TORR 

F 

HOURS 

GRAMS 

F 

DAYS 

GRAMS 

1 

.0 

.28610+00 

1 

.0 

. 309MO+00 

.S 

.28300+00 

ISO.O 

.31 7S0+00 

1 

.0 

• 282S0+00 

1 

.0 

.31930+00 

.s 

. 28 1 MO+OO 

ISO.O 

.32200+00 

1 

.0 

• 3 1 7S0  + 00 

2.0 

• 3 1 6S0+00 

1 

.0 

.31900+00 

2.0 

.31810+00 

I 

.0 

.29000+00 

2M.0 

•288S0+00 

1 

.0 

.27SI0+00 

2M.0 

.28 ISO+OO 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.the  dfpendfnt  VARIABLES  ARE  in  scientific  notation 
THE  F.+OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WJTH  I IN  THE  F COLUMN 


Tk 


HATERliL-  SINGLE  ALUMINIZED  *APTON.  t /M  Mil 


PRQPfRT*  DELTA  hC  lf>T 


!••«•••••••  mu  mil  •••«•«■•••■■ 

|aaaBaaaaaiaaaaaaBaaiaaaaa8»8aaaaaa| 
lata  aaaiaa  laaaiaaaaaiaataaaRjaaaaaaal 
laaMaaaaBiBaaaaaaaBaaaaaaBB&aaaaaaal 
laaaaBaaBaBasaaaaaaaaaaBaaaVVVaaaaaaal 

Jttaaaaataiaaaaaaaaaaaaittaaataaaataal 
liaBaaaaBaaaaaaaaaaaaaaaaaaaaaaaaaaaBl 
iBBBBaaRaaaiaaaaa aaiiaaaaaiiaaaaaaaaal 
laaaaaaaaiaaaaaaiaaaaaaaeaaaaaaaaaaaal 
liaaaaaaaaiaaaaaaataiaaaaaaiaaaaaaaaal 
Baaaaaaaaaaaaaaaaaaaiaaaaaaaaaaaaaaaafl 
iBaaaaataaiaaaaaaaaaaaaiaaaaaaaaiaaaal 
liaaiaaiaaiaaaaaaaaaianaaaaaaiaaaiaal 
laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaal 
UiiMaaaaawaaaaaMaaaaaaaaaiaaaaaal 
■^^■aaaiaaaaaaaaaaaaaaaaaaaaaaaaaal 
laaaaawaaaaaaaaaaaaaaaaaaaaaaajaaaaal 
laaaaaaBaBflaaaaaaaaaflaaaaaaaaaaaaaatal 
|aiaaaaaaHaaaaaiaaauaianiaBaaaaaaa| 
laaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaal 
laaaaaaaaaaaaaaaaaaaaaaaiaaaaaaaaaaaal 
laaaaaaiaaaaaaaaaaaaaaaiaaaaaaaaaaaaal 
laaaaaaaaaaaaaaaariaaaaaaaaaaaaaaaaaal 
laaaaaaBflaaaaaaaaaaaaaaaaaaaaaaaaaaaal 
laaaaaaiiaieaaaaaaaaiaaaaaaaaaiiaaual 
liaaaaaaaaieaaaaaaaaiaaaaaaaBBaaaaiflal 
| t.rc  in  rat.  ■■■’  bib  bbb  iib.  i 
liBBMkilam  (■■•••■•  •••••••••■•■•••< I 

I !?!???!??! !!!?!!!!! ???!?? ?!?!!?!????■ 


laaaaaaBaaaaaaaaaaiaataaiaaaiiaaiaitel 

laaaaBaaaataaaaaaBaaaaaaiaaaiiaaaaiaal 

ll■aa•aaa■Baa■Baaaaaaa■a■■aB■>aaaaaaal 

JaaasaaaaaaaaaaaaaaaaaataaiaaaaBaaaaafl 


liaaaaaaatal 


laaiaitmaiiiiiffil 


I a aaa a aa  ait  a aa  aa  a aa  aa  aim aaaata* aaa  a 
liaaaaBaaaaBaaaaaaaaiaaaaaaaaaaaaaMi 


aaajaaaaaaaai 

|aaa»aMa»MMnfafHaufMaaS!  9 

KaaaiaaiBBiaaaiaBBBaiBiiaiaiaaiBaiBaBl 
I •aaiaBaBB«BBa«aBBBBiBBaaBiaBaiBaiBBB| 
liaBaaiaBBIBaailBIBBIIBIBf BIBBIBaiBBBl 

RaMaauBaaaaaaaiaaaaiaaaiaaaaiaaaanl 
JiBaBaiaaaiaaaaaaaaaBBaaaaiaaaaaaaBaal 
liaaaaaiaaaaaaaiaiaBiaaaaaaaaaaaaaaaBl 
ll■aalaa■llBalaa■•aaa•a••8J•••laaaa*«l 
|aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaat«aaa| 
RaaaaaaaaaaaBaaaaaaaaaaaaaBaR^aaaaaal 
SaaaaiBaaaiaMaaaaaaaaaa#*^ijaaaaaaaa| 
Ii8a«aaiaaaaaaaaaaaaait«aaaataiaaaaaal 
Raaaaat  iaa«aaaiaaa»s«aaiaalaaiaaaaaaal 
liaaia.ii^MfcjBf  MinaflaiaiaiBBaaiaaaa| 
laaaar  ■■aanaianamaaaaaaaa  I 

Uiaaf j viaaiat jiBiaBfliaaiaaaiaajaaaaaafl 
laaaAaaaaaaaaaaaaaaaaajaaaaaauaaaaaal 

■ ••MaaaaaaaaaiaaaaaiaaaaaaaaiaajBaaBl 
liriiaaiaaaaaaaaBaaaaaaaaaaaaaaMaaaal 
iBjaaaaaaaaaaaiaaiaaaaaaaaaaaiiaaaaaal 
liaaiaafaaaaaaiaaaaaiaaaaaaaaaiaaaaail 

■ aair  aaa  •■■■  aaa'  aaa  aaa  'aaa.  '■ 
(•eaBB«iaa««aaiaa«aaaaaiMaiaaBiaiaii  1 

liaaaaaaiMiaaiaaaiaaaaaiiiaiiiiiaaiil 


TIMC.  HUS 

TIME.  MW 

Cnvirowcn?  s 

95  act CENT  R M 95  OtG  f 

( J5  OCG  C> 

CNVIROMCNT  ft 
95  FCftCCNT  R M /SALT  air 
95  OtG  r 115  OCG  Cl 

iaSiaiaaiaaiaiiaiiiaii 

| ■■■■■■■■■■ mmmmmmmmmmmm 


!■•■■■■■■■■ ■■■■■■■■■•■a 
J aaaaa aaaaaaaa m aaaaaaaa 


I aaiflaaaaa^iaai  aa  aa  ail 

■ aaaaaa aaaaaa  Baaaaaaa aaaaaaaa  aal 

■ aaaaaiaaaaaaaaaaaaaaiflaaaaaaaa| 
H 8 aaa aaaaaaaa a a aaaaaa aaaaaaaa a aR 

I aaaaaaaa aaaaaaaa aaaaaaeaaiaaaaR 

■ aaaa aaaa aaaaaaaa aaaa aaaaaaaa aal 

■  

■ aaaaaaaaaaaaaaaa aaaaaaaa aanaail 
■]  aaaa aaaa aaaa aaaaaaaa aaaa iaaaaa| 

■ ■iaaaaaaaaaaaaaaaaaaaaiaMiaaal 

■ aaaaaaaa  aaaaaaaa  aaaaaaaa  aaaaaal 

■ aaaaaaaa  aaaaaaaa  aaaaaaaa  aaa  a aal 

■ aaaa iaaaaiaiaiaaaaaa aaaa aaaa aal 
LLi  a aaa  aaaaaa  aaa  a aaaaaa  aaaaaaaa  aal 


Jaaaaaa 

laaaaaa 


aaaaaa aaa a aaB aal 
I iaaa aaaa aaaa aa**aaagaaaa aaaa ial 

laaaaaaaaaaaaaaaaaaaaaaaaaaaaaal 

3 aaaa aaaaaaaa a aaaiaa a aaa • aaa a aa| 
I a a a a a a a a a a a a aaa  a a a ia  a a a a a aa  a a a | 
I aaaaaaaiaaaa|aiaaa jaaaaagaaa aal 


i ■ 


■ ■■■■■■krf  aiaaiaaBinBai 


T|*.  M*» 


I IIBI 


mmu'1: 


(mvimowcmt  i 

mwi  imtnim  iTnour 

ifl  Ki  c> 


OaatfMCMT  gicot 

•MCM  **CM.  Hflttr 

««i  of  c»  i.c-n  tcm 


LOCKHEED  MISSILES  * SPACE  COM  PAM  Y 


f' A T t P I AL  “SINGLE  ALLMINI  ZFO  KAprOM,  1/4  M T L 
BUOrr  H I V -HEIGHT 


FNV I RONMENT  a (EF) 
GASF^'S  FI  L'OhInE  , 70  DEO  F 
(21  DEG  C ) I .E-r  i TO1' a 

F DAYS  GRAMS 

i .0  ,276^o+oo 

ISO.O  .28100+00 

i .0  .liaso+no 

ISO.O  .12SS0+00 


ENVIRONMENT  8 ( GH  ) 

RS  PFRCFNT  R.H.  aIR/FLUORTNE 
MIXTURE  at  RS  DF.G  F(is  DFG  0),4  hr 


o.p.  TOPR 

GRAMS 

cnn 

. 2 76S0  + 00 

1 00-02 

,28400+00 

non 

.27460+00 

1 00-02 

.27120+00 

non 

. 27S00+0O 

760+01 

.24 1 SO+OO 

non 

. 10800+00 

760+01 

. 124S0+00 

NOTE  • 


.SEE  T-BLE  S for  IDENTIFICATION  OF  TEST  MATERULSIVOt  I) 
.ACCURACY  of  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 
.the  dependent  variables  are  in  SCIENTIFIC  notation 
THE  E+Q I ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPCSURE  DATA  ARE  MARKED  *ITH  I IN  THE  r COLUMN 
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^C" 


MATERIAL-  SINGlE  AlJMINUlO  t'AP'ON 


PROPERT,  U€.’A  Hf 


enviro«:nt  a ter  > 

GASEOUS  EluORINE.  70  OE(  F 
<21  DEG  Cl  J E-03  TQRR 
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LOCKHEED  MSSILES  fit  SPACE  COMPANY 


MATERIAL  -SINGLE  aLIMIMZFD  KAPTON,  1/4  MIL 
PHPPFRTV  -TFNSIlE 


ENVIRONMENT  I ENVIRONMENT  2 (AH) 


CONTROL*  TO  deg 

r (21  DEG 

C) 

VACI 

'MM  * 1 . E -U6 

TORR.  200 

OF G F 

(93 

DEG  C ) 

F DAYS 

LB/IN 

N/M 

F 

HOURS 

L B / I n 

N /M 

, 0 

.304+01 

.433+03 

.0 

. 340  + 0 1 

.496+03 

24.0 

.422  + 0 1 

.739+03 

1 0.0 

.382  + 0 1 

.669+03 

24.0 

.400+0 1 

.701+03 

iu.n 

. 394  + 0 1 

.690+03 

240.0 

.4 1 C + G 1 

.718+03 

1 so.c 

. 340  + 0 ! 

.61 3 + 0 ’ 

240.0 

. 3 1 0 + 0 1 

.443+03 

140.0 

.446  + 0 1 

.78  I +03 

ENVIRONMENT  2 ( BCDE  ) 

ENVIRONME 

NT  4 

VACU'JM,  | 

1 . E-06 

TORR.  EXPOSURE 

94  PERCENT  R.H. 

94  DEG  F 

T1MF  240 

HR 

(34  DEG  C) 

F DEG  R 

deg  k 

LB/IN 

N/M 

F HOURS 

LB/IN 

N/M 

660. 

367. 

.410+01 

.718+03 

12.0 

.170+01 

.648+01 

660. 

367. 

.310+01 

.443+03 

12.0 

.406  + 0 1 

.711+01 

430. 

294. 

.388+0 1 

.680+03 

24.0 

.400+01 

.70 1 +01 

430. 

294. 

.312+01 

.447+03 

24.0 

.186+01 

.676+01 

140. 

78. 

.380+01 

.666+03 

72.0 

.198+01 

.697+01 

1 40. 

78. 

.400+0 1 

.701+03 

37. 

21  . 

.388+0 1 

.680+01 

37. 

21  . 

.420+01 

. 736+03 

note.  .see  table  s for  identification  of  test  materialsivol  d 

.ACCURACY  of  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - M PERCENT 
.the  DEPENDENT  VARIABLES  /WE  in  scientific  notation 
THE  E + 0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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■ii>>  mm 


:'i  A T E P T A L -SINGLE  ALUMINIZED  KAPTON,  I /4  MIL 

property  -tensile 


F N V I RONMfNT  6 

ENVIRONMENT  7 

9S 

PERCENT  P. 

H./SALT  air 

WATER  IMMERSION 

AT  70  DEG 

F 

r.EG  F ( 3S 

DEG  C) 

(PI 

DEG  C) 

F 

HOURS 

LB  / IN 

N/M 

F 

HOI  IRS 

LB/IN 

N/M 

IP.Q 

.370+01 

.648+03 

.S 

. 328  + 01 

.S7S+03 

12.0 

•364+0 1 

. 638  + U 3 

.s 

. 394  + 0 1 

.690+03 

?W.O 

.274+0 1 

.480+03 

P.0 

. 4S8  + 0 1 

.802+03 

PM  .0 

.268+0 1 

. 470+U3 

2.0 

.400+0 1 

.701+03 

7P.0 

. 396  + 0 1 

.644+03 

24.0 

. 4SD  + 0 1 

.788+03 

72. 0 

.304+01 

. S 3 3 + 0 3 

24.0 

.374+01 

. 6SS+0  3 

ENVIRONMENT  8 (CD) 
GASFOUS  oxygen,  70  DF.G  F 
(? I OEG  C ) I ,E-l>3  TORR 


ENVIRONMENT  8 (EF) 
GASEOUS  FLUOPINF*  70  DEG  F 
(21  DEG  C)  I .E-03  TORR 


F DAYS 


LB/IN  N/M  F DAYS 


LB/IN  N/M 


ISO.O  * 346  + 0 I . 606+03 

ISO.O  .430+01  , 7S3+U3 


ISO.O  .448+01  . 78S+03 

ISO.O  .436+0 I .764+03 


NOTE.  .SEE  TABLE  S FOP  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E + 0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKFD  WITH  I IN  THE  F COLUMN 


8o 


materia,.-  single  aluminized  kapton.  i/m  mu 


t lOPERTy-  TENSILE 


ENVIRONTCNT  6 
96  PERCENT  R h./SAlT  AIR 
95  XG  r (35  XG  Cl 


8 000x10 
7 £00X10 
6 MQ0X1O 
6 6CQX10 
m 900x10 
h 000X10 


I 600X10 
8 000x10 


►08 

‘08 

*08 

►08 

N 

►0£M 

‘08 

>03 

► 08 

>01 

>01 


ENV 1ROPCNT  7 
MATER  IMMERSION  AT  70  XG  f 

(31  XG  Cl 


8.000X10 


♦03 


7.300X10 


♦03 


♦03 


6.N00X1C 


5 600X10 

N.800X10405  H 

/ 

♦03  M 


+■  s. 000X10 


3 00X10 


♦03 


J-  3 00X10 


♦03 


I .600X10 


♦03 


6.000X10 


,♦01 


0.000X10 


♦01 


ENVIROMCNT  6(CO) 
GASEOUS  OxyOCN,  70  MO  r 
<31  MO  Cl  I.C-03  tONR 


n*« 

♦03 

0^03 

0*08 

0*03  « 

o4°* 

o4°* 

o401 

*♦01 


GASEOUS  ruuORlW.  70  KO  F 
<31  XO  C)  1.C-0S  TOM 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


t ' A T E P I A l_  -SINGLE  aL'jMIMZEO  KaPTON.  | /4  MIL 
PKOPFRTY  -TENSILE 


environment  a <gh) 

qR  PERCENT  R.h.  AIR/FLUOHINE 
MIXTURE  AT  R5  OEG  F ( 35  DEG  0.4  hr 


F F P.P.  TORR 

. I 00-02 
. I 00-02 
.760+03 
.760+03 


LB/IN  N/M 

.372+01  .6S2+03 
.420+01  .736+03 
.304+01  .533+03 
.2R2+UI  .412+03 


NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  mATERIAlSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  4 PERCENT 

.the  dfpendent  variables  ape  in  scientific  notation 

THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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This  page  intentionally  blank, 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


N|  A T L w I A l -SINGLE  ALUMINIZED  KAPTON,  I /R  NIL 

propfrty  -emittance 


FNVIRONMFMT  I 

CONTROL*  70  DEG  (■  ( 2 I DEG  C) 


ENVIRONMENT  2 (AB) 
VACUUM*  I.E-U6  TORR.  200  DFG  F 
( 9 3 DEG  C) 


F 

DAYS 

EMITTANCE 

1 

.0 

,290-0  1 

1 U . 0 

.280-0  1 

1 

.0 

.290-0  1 

10.0 

.280-0 1 

1 

.0 

.280-01 

1 s 0 , o 

. 380-0 1 

1 

.0 

.270-0 1 

1 so.o 

. 370-0  1 

F 

HOURS 

EMITTAMCF 

1 

.0 

.260-0  1 

2R.0 

.290-0  1 

1 

.0 

.270-0 1 

2R.0 

.280-0 l 

1 

.0 

.290-0  1 

2R0.0 

.220-0  1 

1 

.0 

. 3 0 0 - f l 1 

PRO.O 

.260-0  1 

ENVIRONMENT  2 ( BCDE ) 

VACUUM,  I.E-06  TORR*  EXPOSURE 
T1MF  Pro  HR 


ENVIRONMENT  1 

HIGH  TEMPERATURE*  200  OEG  F 
<93  DEG  C)  RU  PERCENT  R.H. 


F 

DEG  R 

DEG  K EMITTANCE 

F HOURS 

EMITTANCE 

1 

- 

- .290-01 

1 .0 

.280-01 

660. 

367.  .220-01 

2r0  • 0 

.2S0-0I 

1 

- 

.300-01 

1 .0 

.290-0  1 

660. 

367.  .260-01 

2R0.0 

. 2S0-0 1 

1 

- 

- .300-01 

S30 . 

29R.  .280-01 

1 

m 

- .290-01 

S30, 

29R.  .290-01 

1 

- 

- .300-01 

IRO. 

78.  .300-01 

1 

- 

- .270-01 

IRO. 

78.  .270-01 

1 

m 

- .280-01 

37. 

21.  .270-01 

1 

- 

- .280-01 

37. 

21.  .270-01 

NOTE. 

.SEE  TABLE  S FOR 

IDENTIFICATION  OF  TEST 

MATERIALS! VOL 

.accuracy  of  measurements 

IS  ESTIMATED  TO 

BE  ♦-.03  UNITS 

.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE  E*OI  ETC.  IS 

THE  EXPONENT  OF  10 

.THE  PPE-EXPOSURE 

DATA  ARE 

MARKED  WITH  1 

IN  THE  F COLUMN 
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MATERIAL-  SINGLE  ALUHINIZEO  KAPTQN.  1/4  MIL 


PROPERTY-  OtLTA  EMIT” ANCE 


J ■•*■■■■■ BBBBBBBBBBBBBBSB*raBBl| 

Efe;siKiiii«« 

■ ip  ■■■■■•  ■■■■■■■■■  I 
lAaiiBi'AiiMliiiial 

lllll^llllllllllllll 


:::::::::::::::::::::::::::::: 

llfliii«>i>^iii>llllllll|i|llia 

laanr  «!■•■■■■■■■■  > ■■■■■< 



|.  aar  aar^aarriai”iiTraaTriaTTi 
ak'naaaaaaaaaaaaaaaaaanaaaaaaa 
■a jaaaiaaaaaaaia ■■■■>■■■ aaia ■■ 
BaaaaBBBBaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaaaaaBBB 
BBMaaaaBBaBaaaaBaaaaaBaaaaaap 

BBBBBBBB  BBBB  BBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBB  BBBBBBBBBBBBBBBBBB 

BBBBBBBB BBBB BBBB BBBBBBBB BBBB BB 
BBBBBBBP BBBB BBBB BBBB BBBB BBBB BB 

BBBBBBBB.BBBBBBBBBBBBBBBBBBBBBB 


iBBBBaBBBiBBBBVBBBBBBBBiBl 
llBiaaBBBIBBBBBBIBBBIBBiBl 
]aiaBBBBBBBaBBSBBBBBBBBBB| 
iBBBBBBBaBBBBBBBBBBBBBBflBl 
|bbbbbbbbbbbbbbb  bbbibbbbbbI 
I BBBBBB BBBB BBBB BB BBBB BBBbI 
I BBBBBBBBBBBB BBBB BBBBBBBbI 

IbbbbbbbbibvbbbbibbbibbbbI 

I BBBBBB BBBB BBBBBB BBBB BBBBl 

I bbbbbbbbbbbbbbb bbbbibbbbI 

J a BB BIB BBBB BBBB a B BBBB BBBBl 

I BMBBBaaaaBBBBB  bbbbibbbbI 



I BBBBBBBBBBBBBBa  BBBBBBBBBi 


if  BBBBBBBh'Y  T BBBB  BBBB-*  T'BBBl 
IkaaaBBBflBB^BaiBIBBBlBiBBl 

BBBBBB BBBBBBBB^BB BBBB BBBBB 

BbbbbbbbbbbbbbiubbbbbbbbI 

{■BaBiaBBIlIBBIBI^BIiaiBBl 
I BBBBBBBBBBBBBBB  BBBBBBBBI 


I BBBBBBBBBBBBBBBBBBBB£BBBi 
I BBBBBBBBBBBBBBBBBBBlBfclBl 
I BBBBBBBBBBBBBBaaiBBBBIBn 
I BBBBB BBBBBBBBBBBBBBB BBBBl 


ENVIRONMENT  l 

CONTROL,  70  OCG  f 181  0C0  Cl 


ENV  JRONMENT  ?(AB> 

VACUUM,  l.C-06  TOBR,  200  OCG  F 
193  OCG  O 




Bl" BIBB!  BBBBB IBBIBBaSBIBBBBBIflH 
BBBBBBBB BBBBB BBBBB BBBBB BBBBB Baal 
BBBBBBBI BBBBBBBBBBBBBBB BBBBBBBBI 
BBBBBBBB BBBBBBBB BBBBBB! BBBB BBBBl 
BBBBBBBBSBBBBBBBBBBBBBI BBBBBIBfll 
BBBBBBBI BBBBB BBBBB BBBBl BBBBBIBil 

B BB  BBBB BBBBBB I BBBB  BBBBl BBBBB I BbI 
BBBBBBB I BBBBBBBB BBBBBB! BBIBBIBbJ 



\mmmmmmmmmmummmmmrnmmuu 

BBBIBIflriBBBBBaaBBBBBa 
IbBBBBBBBIBBBBBBBBBBBB 

■ ■■■■■■i  ■■■■■aim  a 

fHBBiaiaiBIBBaBIBBBII 
I IBIBIIIIIilBBIBBBIBlB 
l|BBaiBIBB«IBBaiBBBBBI 


■BBBiaBBaBBaBBBIBBBaa 
I BHIBBBBU BBIB I BIBBII 
llBBaBaBaBBBBIBaiBaBBI 
■ BBBJBaiBIBBBBIBBBII 


I IIIBBIIBBI BA 

Ibis  b bbbi bbsrb  bbb  a iaiiiai"tiaiBal 
■BBBBBBBI BBBBB laaBBBBBBaB wl vaiBBl 
IBBB BBBBl BBBBB IBB BBBB BBI BBBBBIBBl 

Isas Biaai bbbbb ibbib bibb a a bib f 


S:3IIIII1I1HS!88!H 


Ibbb  a - __ 



|aaaiiBBiaBaBBaBBBBBABiaaaaBBiBk| 
BBBBB IBB ■ BBBBB  BIBBB  BB ■ BIBBBBSIBSl 


■ ■■■■«■■•*  a -.:-«iaa**Bfl 

lnummmu 

■ •■aBiiaiBiBBaaaBBh'1* 
(■BIBBBBBBBBBBBBBBBaBa 
]aiiiiaiBaBiBiiBaaBaai 

•BiBaaBBBaaBBaaaaaBfli 

liaaaaaaaaaaaaaaaaaaai 

■■■BBBIBiaiBBBBiaBbBa 

■■■■■•■BIIIBBIBIBIIII 

■BaaaaaaaaaaBaBaaaBBi 

laaaaaaaaaBaaaaaaaaaai 


TEHR.  OCO  * 

TIIC.  HRft 

ENVIRONMENT  fiRCOO 
VACU*.  1 C M TORN.  CXR09URC 
T|f«  fHO  HR 

ENVIRONMENT  3 

HIOM  TtWCRATMC.  900  OEO  F 

If!  OCO  Cl  NO  PERCENT  R.M. 
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LOCKHKKO  MISSILBB  A 

SPACE  COMPANY 

r 1 A T F M I A L -SINjGlR  a L • : M f k-  I ZED  KARTO*'.  1/4  MU 
PROPERTY  -F.MITTANCE 


ENVIPONMFM  s 

pc;  PbKCENT  «,h,  PS  OFG  F 
ns  OF G C) 


HOURS 


.0 

12.0 

.0 

1 2.0 

.0 

?4.  o 

.0 

2 4.0 

.0 

72.0 

.0 

72.0 


FMITTAOCF 

. 100-0  I 
.270-0 ! 
.260-0  I 
. 2S0-Q I 
.290-0  I 
.220-0  I 
.280-0  I 
.2  30-0  I 
.280-0  I 
.280-0  I 
.100-01 
.280-01 


FNV IRONMENT  6 
9S  PERCENT  R.*n/SALT  A!P 
9S  DEG  F (IS  DEG  C) 


HOURS 


F m i n ANCF 


.0  .290-01 

12.0  .100-01 

.0  .290-01 

12.0  .280-01 

.0  .280-01 

24.0  .270-01 

.0  .290-01 

?u.O  .280-01 

.0  .100-01 

72.0  SAMPLE  DESTROYED 

.0  .270-01 

72.0  SAMPLE  DESTROYED 


ENVIRONMENT  7 

RATE*  IMMERSION  AT  70  DEG  F 
(21  DEG  C) 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN*  70  DEG  P 
(21  DEG  C)  I .F-01  TORR 


RS 

fcM i ttance 

F DAYS 

EMITTANCE 

.0 

.280-01 

1 .0 

.280-01 

,s 

.280-01 

ISO.O 

.180-01 

.0 

.280-01 

1 .0 

.280-01 

.s 

.280-01 

ISO.O 

.110-01 

.0 

.270-01 

2.0 

• 290-0 • 

.0 

.280-01 

2.0 

.280-01 

.0 

.280-01 

24.0 

.270-01 

.0 

.270-01 

24.0 

.260-01 

notf  • 


.SEE  TABLE  s for  identification  OF  TEST  MATERIAlSIVOL  I) 
.ACCURACY  of  measurements  is  estimated  to  RE  ♦-.01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
TH£  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  D»  TA  ARE  MARKFO  WITH  I IN  THE  F COLUMN 
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MATERIAL-  SINGLE  AlUMlNI  ZED  KAPTON.  1/ 


aaaaaaaaaaaaaaaaagaaaaaaaaaaaaaaaaaB 

••■•■•■•••■■•■■■•••I «■■•••■•■ 

aaaaaaaaBflBaaBRaaaaiBBBRBaaaaaaaaaia 

aafliaaaaaaaiaaaaataaiaaaiaaiaaiataia 

aaaaaaaaaaaaauiafaaiaaaiaaViaiaaaia 

•aaaaiaiaaaaaaiiatBaiaaaiiaaiaiaaaaa 

aaaaaaaiaiaaaaaiaaaaaaaaiaaaaaiaflaia 

aaaaaaaaMafiaaaiaaaaiaaaiaiaaaiaaaaB 

tnaaaaaaaaaaaaflaBBaaBaaiaaaaaaaaaaa 
■aaaaaaaaaiBaaaBaaaiiaiiaaaaaaaaaBB 
Saaaa  uaiiiaaiiaiiiiiiiiiiim  aaaaaa 
aaaaaOaaaaaBaBaaaaaaaaaaaaaaaaaaaaa 
eaaaaaaaaaaaaaaaaMaaaaaBBaaaaaaaaaa 
BBaaaBiaaBaaaeraaaBBiaaaaaaBaaaaaaaa 
aaaaaeaaaaaaaaaaeaaaaaaaaBaaaaaaaaaa 
BaaaaaaaaBaBaaaaMaaBiaBRBBBBaaaaaaa 
aaaaaaaBaaaaaaaaaaaaaaaaaBaaaeaeaBaa 
aaaaaaaaBaaaaiaiBaaaaaaaaaaBBBaaaaaa 
aeaaaBaaaaaaaaaaaaBaaaaaaaaaaaaaaaar 
•ear  .aaa  raair  tih^  ih  iia. 

■».'BBriaBi«8aai>aaaBiBBaiBiaaaBaiBt« 

aaaaap^iaBaaBaaaaaaiiaaaaaa'rfaiaaaaa 
aaaaakJAaBBaaaaaaaaaaaaat^iaaaaaaaaB 
aaanBBai'aaaaaaaaf  aaaa»^aaaaasaaaaaa 
aaaiBBBaa '•aeaaaaaaa'.aBaiaaaaaaaBaia 
eaaaaaBaaaaMaaaa'«aBaaaiaaBaaaaaaaa 
BBaaaaBaaakkOB^aaaaaaaaaBBBaaaaaaaa 
■aaaBaaaaaa« »«aaaiaaaaaaiaiaaaiaaaaa 


BaaHBaaiaaasaSSfiuasraM 

■BBiiaiaaaaaaaBBBBBBiaaa 

aBBaaiaBBaaaBiBBBaaaaaaa 

mmmmmmmmmmmmmmmmmmmummmm 

sssssssssssSssflsssssssss 

SSSSSSSSSSSSmSSSSSSSSSS 

■i!Sii!5SS!55SSSSS££raM 

s:sl::::B::::l:sg5s;gss: 

siisUsississississssiss 

aBBaB'BaaaBBBaBBaBaasaasa 
taaaaaaaariaaaaaaaar iaaa 

■aaaaaaaaaaaaaaaaaaSSaSa 

aaaaaaaaaaaaaaaaaaaaaaaa 

aaaBaaaaaaaiaaaaaaaaaaaa 

aSSaSSaSSSaSSaSSSaSSaSSS 

aBaaanaaaaaaaaaaaaaaaaa 

aaaflaaiaBaaauaaaiBaiaaa 

ummmmmmmmmmm^mmmmmrnmmmuu 


Tilt.  HRS 

MHE.  HRS 

ENV IRONMCNT  5 
95  PERCENT  R h 95  OCG  r 
(35  OCG  C> 

ENVIROftCNT  6 
95  PERCENT  a h /Salt  air 
95  OCG  r (35  OCG  C» 

laaaaaaaa 

Jaaaaaaai 

laaaaaaaa 


■aaamaaaaaaaaal 

■aaBBaiaaaaaial 

Baaaaaaaaaaaaal 

■aaaaaaaaaaaaal 

aaflBflaaaaaiaial 




| ■■■■■•■■ a ik laaaaaaaa ■■■■ aaaaaal 
laaaaaaaa  aaaaaaaaaaeaaaaaanaae| 
raaaaaaaaaaaaaaaaaaaaaaaaaaaaaf 
JasaaaaaaaaaaaaBaaaaaaaaaaaaaa  _ 


aaaaaa aaaa aaaa aaaaaaaa aa*a'*| 
BBaaaa  aaaa  aaaa  aaaa  aaaa  aa#.*Ba| 
■aaaaaaaaaaaaaaaai8BB«pji 
laaaaaaaa  aaaaaaaaaaaaaap<.aaaaaa| 
I aaaaaaaaaaaa at aa aaaaa^aaaaaaaal 
1 aaaa aaaa aaaa aaaaaa^* aaaaaaaa aft J 
Jaaaaaaaaaaaaaaaaa^Raaaaaaaaaaal 
laaaaaaaa aaaaaa* *aaaa aaaaaaaaaal 

laaaa aaaaaaaaaaal 

laaaaaaaa mmm laaaaaaaa aaaaaaaaaal 

1 

laiaa aaj^aaaa aaaaaaaaaaaaaaaaaal 
| If  aLuma  aaaa  aaaa  aaaa aaaaaaaaaal 
^Taaaaaaaaaaa  a aaa  aaaaaaaaaal 

3 aaaaaaaaaaaaaf 

a r ’ a | 
aaaal 


tik,  m* 

CNV!R9fCNT  1 

MATCH  I WOT  I ON  AT  70  OCft  E 

ifi  on  ci 


ha>aaaaaaaaaaaaaaaaaaaaaaaaaaal 
|iaaaaaaaaaeaaaaaaaaaaaaaaaaaaa| 
I aaaa aaa a a aaa aaaaiaafaaaa a aaa aal 
jaaaaaaaaaaaaaaaaa aaaaaaaaaaaaal 
laaaa  aaaa  aaaa  aaaaiaaa  aaaaaaaaaal 
| aaaaaaaaaauaaiBiaaa  aaaaaaaaaal 
|ata»aaaaaaaaaaaaaaapaaaaaaaBea| 
|aaaaaara<eaaaaaaiaiBaaaaaaaaaa| 
1 ■a»au|Maaaiuiia«Maaaaaaaa«| 


OWWOWCWt  IICOI 

amw$  o>«cn.  i»  ora  r 
di  era  c>  s.i-w  tom 


LOCKHEED  MI«BILE8  ft  SPACE  COMPANY 


MATERIAL  -SINGLE  ALLHIMZFD  KAPTOM,  I /4  MU 
PROPERTY  -emittance 


t-  NV  T PO.NiMFMT 

8 (EF ) 

FNV I RONMELT 

8 (GH) 

G A Sf 

0 i i 5 F l U 0 R I f'j  E t 

70  DEG  F 

9S 

PFPCEtjT  P.H.  A 

IP/FLUOR J 

(21 

DEG  C ) 1 . E -0  3 

TOFP 

MIXTURE  AT  9S  DF.G 

F(3S  DFG 

F 

DAYS 

I MITTANCE 

F 

F P.P.  TQRR 

fmittance 

i 

.0 

.270-0  1 

I 

.000 

. 2 B 0 - 0 1 

1 St)  .0 

.320-01 

. 100-02 

.390-0  1 

1 

.0 

.300-0  1 

1 

.000 

.280-0  1 

ISU.O 

.320-0' 

. 100-02 

. 3 30-0  1 

t 

.000 

.260-0  i 

,760+03 

.330-01 

1 

.000 

.290-0  1 

.760+03 

.3S0-0I 

NOTE.  .SFE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-•OS  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  EtOI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  ! IN  THE  V COL*  *« 
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m*T£K*l  SlNGLt  H.MJfCi  »«(  *iA 


i * mil 


PMCiPtfc)  T ' 


r i.  '*  t* 


8lCf> 

GASCOUS  rmOPI*.  '/ 0 CCG  r 
i?l  Dt  C U I f - 03  TCfW 


S9 


LOCKHEED  MISSILE*  * SPACE  COMPANY 


”/\TfcPUL  -SINGLE  fiLli^IMZPn  kaPTOn,  1/4  MIL 
ewr.PFRTY  -KFFi.t  CTAMCE 


FSVIHONMENT  I 


co^tpoi  , :■  deg 

F (PI  DFG  C) 

F DAYS 

HE  Fl.tCTANCF 

i .n 

.736+00 

i u.n 

.719+00 

1 .u 

. 72S+G0 

i o.n 

,70«+°o 

1 .0 

. 72S+00 

i so.o 

.730+00 

1 .0 

, 72S  + 00 

i sn.u 

. 708+00 

F ‘ V IHDNMhNT  P (AH) 
VAC11!'*',  I . E-llft  TO°'*  DFG  c 

(^3  DFG  C) 

F HOOPS  PF.FLFCTANCF 


.0 

.6  I 7 + 00 

24.0 

, 7 o s + o n 

.0 

.727+00 

24.0 

.7(0+00 

.0 

. 736+00 

2U0.0 

.7  1 9 + 00 

.0 

.634+00 

240.0 

.701+00 

E Nv> 

I RDMif-'M  2 (HCOE) 

FNV I DdnmENT  3 

VACUUM,  | 

• E - 0 6 

T0H«»  EXPOSURE 

HIGH  TEMPERATURE.  200  OCu  F 

T1MF 

2u.< 

HR 

(93  DEG  C.'  40  P F R C c r.  i H.H. 

F OtG  k 

npr,  k 

HFFl.ECTANce 

F HOURS  RFFlFCTANcF 

I 

• 

• 

.736+00 

1 .0  .726-rOO 

660. 

367,. 

. 7 i 9 ♦ 0 0 

?'*0  . C .694  + 00 

1 

- 

• 

.634+00 

1 .0  . 7S4+00 

660  • 

367. 

.7i  1+00 

240.0  • 653+00 

1 

m 

- 

.736+00 

‘»30. 

29*4. 

.719+00 

1 

- 

m 

.72S+00 

S30. 

294. 

.723+00 

1 

m 

m 

.731+00 

i 40. 

78. 

.714+00 

1 

m 

.629+00 

» +0. 

78. 

.712+00 

1 

- 

• 

.620  + 00 

37. 

21. 

.71 1+00 

1 

- 

• 

.730+00 

3». 

PI  . 

.714+00 

NOTE 

• 

• SEE 

TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIAL S< VOL 

,A( TUPAC*  OF  MEASUREMENTS 

IS  ESTIMATED  to  BE  +-.02  UNITS 

• TH£ 

DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE 

E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE 

PRE-FXPOSHRE  DATA  ARE 

MARKED  WITH  1 IN  THE  F COI  IJMN 
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nnz^-tnmr’ina  > -*r-  mo 


MATERIAL-  SINGLE  A1  Of-  INI  ZED  KARTQN,  I /M 


TIME.  OATS 
ENVIRONMENT  I 

CONTROL,  'JO  OEG  r i a | DEG  C J 


TEMP,  oco  n 

CNVIROWNT  £(0COC> 

VACUUM.  I .t-06  TOR*.  CXMOSUMC 
TIME  *0  * 


mil 


PROPERTY-  delta  REFLECTANCE 


ENVIRONMENT  aiABl 

VACUUM,  I .£-06  TOPR.  200  OEG  F 

(93  OEG  C) 


■1 

■1 

III 

II 

■i 

II 

m 

ii 

Ml 

■1 

II 

■1 

III 

II 

■i 

III 

II 

in 

ii 

III 

■1 

II 

III 

II 

■1 

III 

II 

ill 

ii 

■1 

III 

■1 

II 

■1 

III 

II 

■I 

III 

II 

■1 

ill 

ii 

■1 

Ml 

■1 

II 

■1 

II 

■1 

III 

II 

■1 

Ml 

il 

■1 

III 

■1 

II 

■1 

III 

II 

■i 

III 

II 

■1 

hi 

ii 

■1 

III 

■1 

II 

■1 

III 

II 

■i 

III 

II 

■1 

in 

ii 

■1 

III 

II 

■1 

II 

■1 

III 

II 

■i 

III 

II 

■1 

Ml 

ii 

■1 

III 

51 

II 

■1 

III 

in 

71 

111 

II 

■1 

Ml 

if; 

: i 

III 

■1 

II 

Z! 

>11 

ii 

■1 

III 

II 

■1 

Ml 

11 

■i 

Ml 

■1 

II 

■1 

III 

ii 

■1 

III 

II 

»: 

:«i 

II 

■i 

III 

■ 1 

II 

■1 

III 

ii 

■1 

III 

II 

|i 

in 

Is 

51 

III! 

■ 1 

II 

■1 

III 

ii 

■1 

III 

II 

ii 

in 

II 

■i 

IftZ 

TIHE.  MRS 


CNVIMOMCNT  3 

hi  on  tcwouturc.  m oco  r 
101  OCO  Cl  HO  PERCENT  R.M. 
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C 


LOCKHEED  MISSILES  A SPACE  COMPANY 


MATERIAL  -SINGLE  ALUMINIZED  KAPTON,  1 / »4  M 1 1 
PROPERTY  -REFLECTANCE 


ENVIRONMENT  s 

ENVIRONMENT  6 

9S 

PERCENT  R . H , 

9S  DUG  F 

9S 

PERCENT  R.H./SALT  AIR 

( TS 

OF  G C ) 

9S 

DEG  F (3S  DEG  C) 

F 

HOURS 

reflectance 

F 

HOURS  REFLECTANCE 

1 

.0 

. 735+GU 

1 

.0 

.724+00 

1 2.0 

.719+00 

12.0 

.70 1 +00 

1 

.0 

.739+00 

1 

.0 

.635+00 

12.0 

.704+00 

12.0 

.706+00 

1 

.0 

.644+00 

1 

.0 

.724+00 

24.0 

.726+00 

24.0 

.713+00 

1 

.0 

.636+00 

1 

.0 

.726+00 

24. 0 

.724+00 

24.0 

.708+00 

1 

.0 

.716+00 

1 

.0 

.724+00 

72.  fi 

.669+00 

72.0  SAMPLE 

dfstroyed 

1 

.0 

.648+00 

1 

.0 

.618+00 

72.0 

.719  + 00 

72.0  SAMPLE 

destroyed 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATER  IMMERSION 

AT  70  DFG  F 

GASEOUS  OXYGEN 

. 7«  DEG  F 

(PI 

DEG  C) 

(21 

DEG  C)  I.F 

-07  TORR 

F 

HOURS 

reflectance 

F 

DAYS 

reflectance 

1 

.0 

.615+00 

1 

.0 

.614+00 

.5 

.71  1+00 

150.0 

.760+00 

1 

.0 

.626+00 

1 

.0 

.720+00 

.5 

.715+00 

150.0 

.702+00 

1 

.0 

•643+00 

2.0 

.721+00 

1 

.0 

.674+00 

2.0 

.712+00 

1 

.0 

.598+00 

24.0 

.710+00 

1 

.0 

•694+00 

24.0 

.717+00 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  U 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-.02  UNITS 
.THE  OEFfcNOENT  VARIABLES  A»E  IN  SCIENTIFIC  NOTATION 
THE  F+Ot  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKER  WITH  I IN  THE  F COLUMN 


'7  ..  ?•  ■ .•  $ 


MATEBUl  SINGLE  ALUHINIZED  BARTON,  1 MIL 


property-  delt*  REFLECTANCE 


■ 

5 

5 

5 

N 

5 

a 

V 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

s 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

aa 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

3 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

B 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

V 

V 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

* 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

at 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

m 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

n 

m 

a 

a 

i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

BE 

B 

fl 

g 

B 

A 

PI 

B 

pi 

A 

H 

p 

i 

fi 

a 

• 

a 

b 

a 

g 

■ 

a 

■ 

i 

V 

■ 

a 

a 

y 

u 

V 

y 

1 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

t 

j 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

BE 

a 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

B1 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

m 

■ 

■ 

■ 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a: 

TffC.  HRS 


ENVIRONMENT  5 
95  PERCE'  R h.  95  OEG  P 
(35  OEG  Ci 


ENVIRONMENT  6 
95  PERCENT  R.H./SALT  AIR 
95  OEG  r ( 35  OEG  C > 
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1 

1 

1 
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1 

f 

9 

5 

TIME.  MVS 


CNVtIOtCXT  7 

MATCH  INCISION  AT  70  OCO  f 

1*1  OCO  Cl 


CMVIHOMCMT  *C0> 
9ASC0US  0XV9CN.  70  OCO  r 
(ft  OCO  Cl  I.C-03  TOT 


93 

' - i 

LOCKHEED  MISSILES  * •PACK  COMPANY 


MATKKUL  -SINGLE  ALUMINIZED  KAPTON.  I /4  MIL 

phopfrty  -reflectance 


ENVIRONMFNT  8 (EF) 
GASFOUS  FLUOR  IMF,  70  DEC  F 
(?l  DEG  C ) I .E-D3  TOKR 


ENVIRONMENT  8 ( GH ) 

q5  PERCENT  R#H.  AIR/FIUORINF 
MIXTURE  AT  95  DFG  F(15  DEG  C).4  HP 


F DAYS 

I .0 

ISU.O 

I .0 

ISO.O 


REFLECTANCE 

.702+00 

,698+00 

.641+00 

.695+00 


F F P.P. 

I .000 

.100-02 
I .000 

.100-02 
I .000 

.760+01 

I .000 

.760+01 


REFLECTANCE 

.604+00 

.699+00 

.602+00 

.699+00 

.725+00 

.677+00 

.604+00 

.671+00 


NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS  I VOL  T) 
•ACCURACY  OF  MEASUREMENTS  tS  ESTIMATED  TO  RE  +-.02  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  EtOI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MATERIAL-  SINGLE  ALUMINIZED  barton.  1/*  MIL 


PROPERTY-  DELTA  REPlECTANlE 


T!*C.  OATS 
ENVIRONMENT  0(Eri 

gaseous  fluorine.  70  deg  f 

<21  OEG  Cl  I .E-03  TORR 


95 

'*  &$  ■ 

LOCKHKKO  MltStkl*  * 


_y  if 


ADHESION  TEST  RESULTS 


Material*:  Single  Aluminized  Kapton,  S-A-K 


ENVIRONMENT 

No. 

DESCRIPTION 

2 

Vacuum, 

. -6 

< 10  Torr 

3 

200*P  (93*C) 
40*  R.H. 

✓ 

95*  R.H.  at 
95*7  (35*C) 

6 

95*  R.H./Salt 
Air  at  95*7(350) 

EXPOSURE  PARAMETERS 


Mater  Danerslon 
•t  70*7  (21*C) 


8e,  Oeaeous  Oaqram 

d at  70*7  (21* C) 


8a,  I Gaseous  Fluorine 
at  70*7  (21*0) 


8cJ  95*  R.H./7*  at 
h 


Sea  Table  5 far  complete  Identification 
*#Swo  speelatns. 

. M:  ' v 


TIME, 


2k 


2k0 


2kO 


2k0 


2kO 


2k 


72 


240 


12 


2k 


72 


12 


2k 


72 


.5 


2 


24 


100 


3600 


100 


COATINO 

ADHESTION 

(PERCENT 

REMOVED, 

VISUAL 

ESTIMATION) 


Coating  re 


Of  taat  aaberlal 


.001/. 01** 
0 


kl  (Volvm  X) 


10 


PROPERTY  - 0UTGAS5INIG  BEHAVIOR 
MATERIAL  - SINGLE  ALUMINIZED  KAPTON 


ENVIRONMENT  2R 

VACUUM. | oE-06  T0RR.66Q  DEG.R  O65  DEG.K) 


TEST  DATE  0*5337 1 
TEST  CHAMBER  NO.  2 


sample  weight 

2 .9680  GMS. 

SAMPLE 

AREA  = 

I93S.  SQ.CM 

exposure 

TIME 

OUTGASSING 

RATE 

GAS  component 

fractions 

HRS.  GM 

./SQCM.-SFC. 

H20 

N2 

C"2 

2.70 

1 . Ifi-i  1 

.86 

.10 

.04 

3.67 

1 .26-1  1 

.86 

.10 

.04 

S.67 

1 .24-1  1 

.87 

.08 

.OS 

7.24 

1 .34-1  1 

.86 

.09 

.OS 

3S.70 

1 . 15-1  1 

.89 

.07 

.04 

<24.84 

1 .06-1  1 

.93 

.04 

• 03 

<66.04 

1 .IS-I 1 

.92 

.OS 

.03 

90 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  28  VACUUM.  10-6  TORR.  660  0E6.  R.  (365  0E6.  K. ) 


99 

LOCKHEED  MISSILES  * SPACE  COMPANY 


PROPERTY  - OUTGASSING  BEHAVIOR 

material  - single  aluminized  kapton 


ENVIRONMENT  2C 

VAC'JUMt  I UE-06  T<TRR*S10  DEG.R  (?9S  DEG.K) 


test  DATE  012871 
TEST  CHAMBER  NO.  4 


sample  weight 

s 1.0840  GMS. 

sample 

AREA  =2082.  SQ.CM 

exposure 

OUTGASSING 

GAS  COMPONENT 

fractions 

TIME 

RATE 

HRS.  GM 

./SQCM.-SEC. 

H20 

N2 

C02 

.B4 

1 .41-12 

.71 

.20 

.07 

1 . 7S 

1. 29-11 

.71 

.24 

.04 

2.75 

1 .65-n 

.72 

.26 

.02 

1.75 

1.26-11 

.71 

.27 

.00 

4.92 

4.8S-I1 

.82 

• 18 

• 00 

6.22 

1.41-11 

.77 

.21 

.00 

7.14 

1.57-11 

.59 

.41 

.00 

8.  !4 

1.46-11 

.60 

.40 

• 00 

25.09 

2.S8-I1 

• 20 

.71 

.09 

108.75 

1.77-11 

.24 

.76 

.00 

167.92 

R. 11-11 

• 22 

.78 

.00 

100 

;V  *V_-  ‘ 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  ALUMINIZED  KAPTON 


KXIO'09 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2C  VACUUM*  10-6  TORR.  530  OEG.  R.  (295  OEG.  K. ) 
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LOCKHEED  MISSILES  ft  SMACK  COMPANY 


PPOPEPTY 


OUT  GASS  I NG  BEHAVIOR 


MATERIAL 


SINGLE  ALUMINIZED  KAPTON 


ENVIRONMENT  UA 


VACUUM,  | fjE-Uft  TORR » 66*'  DFG.R,(366  DFG.K)  FOR  6HRS , FOLLOWED  MV 
GASEOUS  NITROGEN  R'<GE  AT  76O  TORR.S3U  DEG.R  (2qh  DFG.K), FOP 
4HWS»F0LLnULD  BY  oUTGASSiNG  TESTS  AT  S30  OEC.R.iaPM  DFG.K) 


TEST  DATE  OS  I 672 

test  chamrfr  NG.  2 


SAMPLE  WEIGHT  s ,9770  GMS , SAMPLE  AREA  SI9S2.  SQ.CM. 


EXPOSURE.  OUTGASSING  GAS  COMPONENT  FRACTIONS 

TIME  RATE 


HRS. 

GM./S&CM.-SEC, 

H20 

N2 

C02 

• S8 

3.97-1  1 

.26 

.00 

.74 

1.33 

1 .3S-I  1 

.66 

.00 

.34 

3. SO 

6.23-12 

.46 

.00 

. S4 

4.33 

S. 66-12 

.S9 

,00 

.4! 

u.83 

S.7S-I2 

.62 

.00 

.38 

6.S8 

3.42-12 

.48 

.00 

• S2 

21.33 

2.46-12 

.SS 

• 00 

»4S 

71.43 

2.09-12 

.29 

• 00 

.71 

142. SB 

1.46-12 

.74 

• CO 

.26 

iae 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  ALUMINIZED  KAPTON 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWEO  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  DEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGASSI 
NG  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) 
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LOCKHEED  MISSILES  S SPACE  COMPANY 


**5.  ^ v„  * » i -f 


PROPERTY  - OIITGA55IMG  OFHAVIOR 
MATERIAL  - SINGLE  ALUMINIZED  KAPTON 


ENVIRONMENT  4H 

VACUUM « I OE-06  T OPR  ♦ 660  DEG.  R.  (366  DEG,  K ) FDR  6HRS . FOLLOWED  BY 
GASbHUS  HFLIUM  PURGE  AT  76O  T0RR.530  DEG.R.(2q9  DEG.lO.FOR 
9HRS » EqLLoVE  D RY  OUTGASStNG  TESTS  AT  530  DEG. R. <299  DEG . K ) 


TEST  DATF  051971 
TEST  CHAMBER  NO,  3 


9 

* 


sample  weight 

= .9685  GMS. 

SAMPLE 

AREA  = 

1936.  SO. 

exposure 

OUTGASSING 

GAS  COMPONENT 

FRACTION 

TIME 

RATE 

HRS.  GM 

./SQCM.-SEC. 

H20 

N2 

C02 

,57 

5.25-1  1 

.38 

.37 

.25 

.98 

4.63-1  1 

.30 

.97 

.23 

1.82 

3.99-1  1 

.26 

.50 

.23 

2.  NO 

3.69-1  1 

.20 

.59 

.26 

3.98 

3.96-1  1 

.12 

.93 

.95 

9.65 

2.98-1  1 

.13 

.53 

.35 

9.07 

2.69-1  1 

.17 

.50 

.39 

20.82 

2.09-1  1 

.19 

.59 

.32 

79.32 

1.90-13 

• 1 5 

.59 

.32 

OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPER! Y-  OUTGASSING 

MATERIAL-  SINGLE  ALUMINIZED  KAPTON 


1 XIO*09 


ENVIRONMENT  46  VACUUM.  1 0-6  TORR.  660  OEG.  R.  C366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  DEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


material  - 

SINGLE  GOLDIZED 

MYLAR. 

1/4  MIL 

PROPFRTY  - 

WEIGHT 

F N V JBONMfNT 

1 

ENVIRONMENT  2 (AR) 

CONTROL*  TO  DEG  F 

(21  DFG  C) 

VACUUM.  I.E-06  TORR.  200  DFG  F 

(91 

DEG  C) 

F 

DAYS 

GRAMS 

F 

HOURS  GRAMS 

1 

.0 

• 277SQ+00 

10.0 

.27730+CO 

1 

.0  .27160+00 

1 

.0 

• 279S0+00 

240.0  .269SD+00 

IU.0 

.27860+00 

1 

.0  .272S0+00 

1 

.0 

.27640+00 

240.0  . 27 | SO+OO 

ISO.O 

•276S0+00 

1 

.0 

.273SQ+00 

ISO.O 

.274S0+00 

environment  2 

( BCOE  ) 

environment 

3 

VACUUM.  | 

1 .E-06  TORR 

♦ EXPOSURE 

HIGH 

I TEMPERATURE. 

200  DEG  F 

TIME  240 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

OEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

m 

.27160+00 

1 

.0 

.271 SO+OO 

660, 

367. 

.269SO+00 

240.0 

.273S0+00 

1 

- 

.272S0+00 

1 

.0 

.27620+00 

660. 

367. 

.27IS0+O0 

240.0 

. 276S0+00 

1 

- 

.26800+00 

S30. 

294. 

.26700+00 

1 

- 

.26640+00 

S10. 

294. 

•26SS0+00 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 

.the  dependent  variables  are  IN  scientific  NOTATION 

THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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mi 


HATEPIAL-  SINGLE  GOLDlZED  MYLAP.  I /<*  MIL 


PROPEPTr-  DELTA  wEI&HT 


l i rn  i m mmu 
top.  oco  n 


liimiiirnmiii  lxi 

Tint,  ms 


CNVINONTCNT  *<SCOt» 

vacuum,  i.c-os  tom,  oposuk 

TIMS  *0  M 


CMVtMOWCNT  3 

miom  TDPCMATuftt,  m oco  r 

(S3  OCO  Cl  HO  OCMCCST  M.M. 


10T 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATFPIaL  -single  GOLDIZED  MYLAR,  I /4  MIL 
PROPFRTY  -WEIGHT 


ENVIRONMENT  S 
9S  PERCENT  R.H.  PS  DEG  F 
C?S  DEG  C) 


ENVIRONMENT  6 
9S  PERCENT  R.H./SAI T AIR 
9S  DEG  F OS  DEG  C) 


F HOURS 


grams  F HOURS 


GRAMS 


I .0 

72.0 

I .0 

72.0 


.26400+00 

.26300+00 

•27SS0+00 

.27480+00 


I .0 

72.0 

I .0 

72.0 


. 2 . 2SO+00 
. 307S0+O0 
.28IS0+00 
.31 IS0+00 


ENVIRONMENT  7 

WATER  IMMERSION  AT  70  DEG  F 
121  OEG  C) 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN,  70  DEG  F 
(21  DEG  C)  I.E-03  TORR 


F 


HOURS 

GRAMS 

.0 

.27470+00 

,s 

•27SS0+00 

.0 

.266S0+00 

,s 

.26700+00 

.0 

.26260+00 

2.0 

.26260+00 

.0 

.26630+00 

2.0 

.26600+00 

.0 

.26600+00 

2u.O 

.26700+00 

.0 

,26420+00 

24.0 

.27000+00 

F 

DAYS 

GRAMS 

J 

.0 

•2S670+00 

4.2 

•267S0+O0 

1 

.0 

• 2S650+00 

4.2 

• 2S700+00 

1 

.0 

.26620+00 

ISO.O 

•264S0+00 

1 

.0 

.26400+00 

ISO.O 

•26S00+00 

NOTE,  .SEE  TABLE  S FOP  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 

.the  dependent  VARIABLES  ARE  in  scientific  notation 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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TIME.  HRS 

TIME.  HRS 

ENVIRONMENT  5 
95  PERCENT  R.h  95  OEC  F 
< 35  OCG  C ) 

ENVIR0>#€NT  6 
95  PERCENT  R.h  /SALT  AIR 
95  OEG  r <35  DEG  C> 

■■■■■■■■■I 
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Tire,  OATS 


CHVIIIOMCNT  7 

match  immtoN  at  to  oco  r 

(Cl  oco  o 


CMVIHOMCMT  (ICOI 

OAKom  oavocn.  to  oco  r 

(21  OCO  C>  I.C-01  TOM 


LOCKHEED  MISSILES  • SPACE  COMPANY 


! 


material  - 

SINGt  E GOLD  1 ZED 

MYLAR, 

1/4  MIL 

PROPERTY  - 

WEIGHT 

ENVIRONMENT 

8 (EF  ) 

ENVIRONMENT 

8 (GH) 

GASEOUS  FLUORINE. 

70  DEG  F 

9S 

PERCENT 

R.H.  AIR/FLUORINE 

(21 

DEG  C ) 1 , E-03 

TORR 

MIXTURE  AT 

9S  DFG 

F(3S  DEG  C 

F 

DAYS 

GRAMS 

F 

F P.P. 

TORR 

GRAMS 

1 

.0 

.27390+00 

1 

.000 

.27800+00 

4.2 

. 277S0+00 

. 100-02 

.28400+00 

1 

.0 

.27300+00 

1 

.000 

,26000+00 

4.2 

.278S0+00 

. 100-02 

• 260SO+00 

1 

.0 

.27000+00 

I 

.000 

.26700+00 

/ 

ISO.O 

•27S40+0U 

.760+03 

sample 

destroyed 

■ 1 

.0 

.27S30+00 

1 

.000 

.27IS0+00 

ISO.O 

.28010+00 

.760+03 

SAMPLE 

DESTROYED 

NOTE,  .SEE  TABLE  5 FOB  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATEO  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKEO  WITH  I IN  THE  F COLUMN 


MArro;*L-  -:nglC  GOlOIZF.d  mvl*r 


1/*  mjl 


PROPER t 


ENVIRONMENT  0(Eri 
GASEOUS  r LUO* INC,  70  OCG  F 
<21  OEG  Cl  I E-03  T OPR 
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LOCKHEED  MISSILES  *•  SPACE  COMPANY 


material  -single  goldized  mylar,  1/4  mil 
F'ROPFRTY  -tens  I L^ 


FNVIRONMENT  I ENVIRONMENT  2 (AB) 


CONTROL.  70  DEG 

F (2|  DEG 

C) 

VACUUM.  I.E-06 
(91  DEG  C) 

TORR.  200 

DEG  F 

F DAYS 

LB/IN 

N/M 

* HOURS 

LB/IN 

N/M 

.0 

« 164  + 0 • 

.618+01 

.0 

.172+01 

.6S2+U1 

240.0 

.410+01 

.718*01 

10.0 

.4  1 4 + 0 i 

. 72S  + 01 

240.0 

.410+0! 

.718*01 

1 U.O 

.416+01 

.729+01 

isn.o 

.410+01 

• 7S1  + 0 1 

ISO.O 

.184*01 

.671+01 

ENVIRONMENT  2 (BCDE)  ENVIRONMENT  1 

VACUUM.  I.E-06  TORR*  EXPOSURE  HIGH  TEMPERATURE*  200  DEG  F 


TIME  240 

HR 

(91  OEG  C)  40 

PERCENT  R.H, 

F DEG  R 

DEG  K 

LB/IN 

N/M 

F HOURS 

LB/IN 

N/M 

660. 

660. 

S10. 

S10. 

167. 

167. 

294. 

294. 

.410+01 
.4 i 0+0 1 
•400+01 
.400+01 

.718+01 

.718+01 

.701+01 

.701+01 

240.0 

240.0 

.400+01 

.194+01 

.701+01 

.690+01 

MOTE,  .SEE  TABLE  % FOR  IDENTIFICATION  OF  TEST  MATERIALSIVOL  1) 
•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  4 PERCENT 
. > .the  DEPENDENT  VARIABLES  ARE  in  SCIENTIFIC  NOTATION 

V the  £401  ETC,  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


# 


U2 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -SINGLE  GOLDIZED  MYLAR.  I /4  MIL 
PROPERTY  -tensile 


ENVIRONMENT  S 
9S  PERCENT  r.h.  9S  DL'G  F 
CIS  DEG  C) 


ENVIRONMENT  6 
9S  PFRCENT  R.H. /SALT  AIR 
9S  PEG  F (IS  DEG  C) 


F HOURS 


LR/IN  n/m 


HOURS  LB/IN  N/M 


?2.0  .402+01  .704+01 

72.0  .408  + 01  . 7 I S + U 1 


72.0  • 3S6  + 0 I .624+01 

72.0  .174  + 01  .6SS+01 


ENVIRONMENT  7 


WATER  IMMFRSION 

AT  70  DEG 

F 

(21 

DEG  C) 

F 

HOUPS 

lb/in 

N/M 

.S 

• 388+0 1 

.680+01 

.S 

•196+01 

.694+01 

2.0 

.182+01 

.669+01 

2.0 

• 164+0 1 

.618+01 

24.0 

.422+01 

.719+01 

24.0 

.440+01 

.771+01 

ENVIRONMENT  8 (CD) 


gaseous  oxygen* 

70  DEG  F 

(21 

PEG  C>  I.E- 

01  TORR 

F 

OAYf, 

LB/  IN 

N/M 

4.2 

.406+01 

.711+01 

4.2 

.400+01 

.701+01 

150.0 

.400+01 

.701+01 

ISO.O 

.440+01 

.771+01 

NOTE.  ,5F6  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
• ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
•THE  PRE-EXPOSURE  DATA  ARE  MARKEO  NITH  I IN  THE  F COLUMN 


Ilk 


t ?>,;m  y.' h)  >U-> Of 


material  -single  goldized  mylar,  i/r  mil 
property  -tensile 


ENVIRONMENT 

gaseous  fluorine, 

( 2 I OEG  C ) I ,£-01 
F DAYS 

M. 2 

N. 2 
ISO.O 
ISO.O 


8 <EF  ) 

70  DEG  F 
TORR 

LB/IN  N/M 

,186+01  ,676+Ul 

• 1S2  + 0 I .617+01 
.186+01  .676+01 

.ROO+OI  .701+01 


ENVIRONMENT 
95  PERCENT  R.H,  A 
MIXTURE  AT  9S  DEG 

F F P.P.  TOPH 

. 100-02 
.100-02 
.760+01 
.760*01 


8 (GH) 
IR/FLUORINF 
F ( IS  DEG  0.9  HP 

LB/IN  N/M 

.162+01  .61U+01 

.160+01  .611+01 
SAMPLE  DESTROYED 
SAMPLE  DESTROYED 


NOTE.  .SEE  TABLE  5 FOP  IDENTIFICATION  OF  TEST  HATERIALSI VOL  I) 
• ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  *»  PERCENT 
.THE  OEPENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E«0t  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  OATA  ARE  HARKED  N|TM  I IN  THE  F COLUHN 
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SINGLE  GOlOIZED  HfliB,  i/*  h II 


^POPEPTt-  tensile 


S ' 

I 

L 

E *• 


L 

B 3 

/ 

t 

* I 


T IrtE , 0A*S 


W 


h ^ 200*10 


7 000*10*°*  ' 


7 600*10 


7 *00*10 


02 


>02 


♦02 


6 600*10 


*02 


h 6 600*10 


♦02 


6 *00*10 


6 200*10 


♦ 02 


>02 


CNVIPWCNT  HEFi 
GASEOUS  rLUOOIK,  70  OCG  F 
• 21  OCG  Cl  1 1-01  TOM* 
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LOCKHKKD  MISSILES  ft  STACK  COMPANY 


MATERIAL  -SINGLf  GOLDIZED  MYLAR,  1/4  MIL 
PROPERTY  -EMITTANCE 


E'JV  IRONMPKT  I ENVIRONMENT  2 (AB) 

CONTROL*  70  DEG  F (21  DEG  C)  VACUUM,  I .E-U6  TORR,  200  PFG  F 


(43  DEG  C) 


F DAYS 

EMITTANCE 

F HOURS 

EMITTANCE 

1 .0 

. 180-01 

10.0 

.210-0  1 

1 .0 

. 1 80-0  1 

1 .0 

. 190-01 

240.0 

. iso-ni 

10,0 

.200-0  1 

1 .0 

.200-0  1 

1 .0 

.180-01 

240.0 

. I 40-0  i 

isn.o 

.300-01 

1 .0 

.200-01 

ISO.O 

.290-01 

ENVIRONMENT  2 (BCOb) 
VACUUM,  I.E-06  TORRt  EXPOSURE 
TIME  240  HR 


ENVIRONMENT  3 

HIGH  TEMPERATURE,  200  DEG  F 
(43  DEG  C)  40  PERCENT  P.H. 


DEG  R 

DEG  K 

EMITTANCE 

F HOURS 

EMITTANCE 

- 

- 

. 180-01 

1 .0 

.170-01 

660. 

367. 

. ISO-01 

240.0 

.210-01 

m 

- 

.200-01 

1 .0 

.180-01 

660. 

367. 

.140-01 

240.0 

. 190-01 

- 

- 

.180-01 

S30 , 

294. 

.210-01 

- 

m 

.190-01 

S30. 

294. 

.220-01 

note*  .See  table  s for  IDENTIFICATION  of  test  MATeRIALSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.03  UNITS 
.THE  DEPENDENT  VARIABIES  ARE  IN  SCIENTIFIC  NOTATION 
THE  EtOI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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C 


MATERIAL-  single  &OLDIZED  mylar.  1/m  mil 


PROPER- r-  DELTA  EMJT’-anCE 


■■■■■■■■■■•■■■■■■■a bbbsbbbsbbJ 
IIBinillllMIIHMMiiiMMH 

■aaaaaaaaaafaaa^H 
aaaaaaaBaaaiaaaaaaaaaaBBaBBa^ 

BBS BB BOB BBS BBSS BBBBBBBB BBB^ SB 
BBS BBBB BBBBBBBB BBBBBBBB BB MB BB 
BtaBBBBBBflBBBBBBBBBBBBB^aBBBB 
BBBBBBBBBBBBHBBBBIBB^tfBBBB  B« 
BBBBBBBBBBBBBBBBBB BBapBSSBBBB 

BBBBBBBBBBMBBBBrABBBMBMBtB 
BBBBSBB BBBBBBBB  BBBBBBBBB BBBBB 
BBB8BBB BBBBBBBB BBBBBBBB BBBS SB 

Baaaaaaaaaacjaaaaaaaaaaaaaaaa 

BBBBBBB  B ft*  ^ BBSS BBBBBBBB BBBBBB 
BBB BBS BB?B  BBBBB BBBBBBBB SB B B BB 


SXSSgS5SS88888888ggg8ggggSSM 

HBB  ^BB  BBMMMHMMMHHMM 


■Bj5aaiBaBBBBBBaBBBBB8BBBlBaaal 


piiliiiiiiiiliiiiiiliiiiii! 

iasisississisasssssssisaaaa 


Ibbbbbbbbb 

8 ■••■■■■■■ 
■iBHIVB 
IBBBBBBBBB 
!■■■■■■■■■ 
!■■■■■■■■■ 
iBiBaBBBBB 


I ■■■■■■■■■■■■■! 

I ■■■■■■■■■■ BBS 


BBBBBBBBBBB 

■■■■■■■■■■a 

BBBBBBfliaaiB  VVWI 
!«■■■■■■■■■■■■■ 

BfliaiBBiaBBBBBa«| 
BBBBI ■BBBBBBBbI 
■bbbbbbbbbbbbbI 
■■■■■ 


iBMBlBBia 

Ibbbbbbbbb 

Ibbbbbbbbb 

■ BBBBSBBB 
■BBBBBBBB 
BBBBBBBBB 


bbbbbibbbbbbbb 

bbbbbbbbbbbbbb| 

BBBBBBBBflBBBBBl 
BBBBB  BBBBB BBBal 

■bbbbbbbbbbbbbI 

BBBBB BBBBB BBBBi 
BBBBB BBBBBBBBB | 

■■■■■■■■■■■■■■I 

BBBBB BBBBB BBBBi 

tbbibbbbbtbbbI 
^bbbbbbbbbbbbbI 
BBBBB BBBBB BBBBB 
—BMBBBBBBB 


tire,  days 


BBBBBBBB 


ENVIBOBCNT  1 

CONTROL.  TO  DEG  F «2|  QEG  C> 


ENVIRONMENT  2(A0J 

VACUUM.  1.E-06  torr,  ?00  DEG  F 

(9i  DEG  C) 


iiiiaani^Sii 


::::: 


ItBBBBBIflBBBIBA^aBII 
IMIBBMI 

■ ■■aaBi«iaaaii«iaBL'ail 
■BBBBB BBIBB IB IBBBBlbY I 

■ II ■■ II ■■■■■!■■■■ IBBI I 

■ ■■■■■■■■•Mi»Baaia«| 
laaaa ■■■■ iiaaaNaa air ~ 


B BBBBB BBBBB BBBBBBB 


TEMP.  0C0  R 

TIME.  Ml$ 

cnv ibonment  a<acoc> 
vacuum.  1 .£*-06  TORR.  EXPOSURE 
time  240  *1 

ENVIRONMENT  3 

HIGH  temperature  , 200  0E0  r 
(93  OEO  C*  40  PERCENT  R.M. 

U9 

LOCKHEED  MISSILES  ft 

SPACE  COMPANY 

Material  -single  goldized  mylar,  i/r  mil 

PROPERTY  --MITTANCE 


ENVIRONMENT  S 
9S  PERCENT  P.H,  9S  DF.G  F 
(3E  DEG  C) 

E HOURS  emittamce 


ENVIRONMENT  6 
9S  PERCENT  R.H./SALT  AIR 
9S  DEG  F (15  DEG  C) 

F HOURS  EMITTANCE 


I .0 

72.0 

I .0 

72.0 


. I 90-0  I 
. 190-01 
. 180-01 
. I 90-0  I 


.0  .180-01 

72.0  .260-01 

.0  .190-01 

72.0  .260-01 


ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATER  immersion 

AT  70  DEG  F 

GASEOUS  OXYGEN. 

70  DEG  F 

(21 

DEG  C) 

(21  DEG  C)  1 .E- 

01  TORR 

F 

HOURS 

EMITTANCE 

F DAYS 

EMITTANCE 

1 

.0 

.180-01 

1 .0 

.180-01 

.S 

.170-01 

9.2 

.210-01 

1 

.0 

.180-01 

1 .0 

. 180-01 

.s 

.200-01 

9.2 

.2S0-0I 

1 

.0 

.200-01 

1 .0 

.190-01 

2.0 

.200-01 

ISO.O 

.220-01 

1 

.0 

. 190-01 

1 .0 

.170-01 

2.0 

.200-01 

ISO.O 

.210-01 

1 

.0 

.180-01 

29. 0 

.170-01 

1 

.0 

.180-01 

29.0 

. 180-01 

note*  .see  table  s for  identification  of  TEST  MATERIALSIVOL  n 
.accuracy  of  measurements  is  estimated  TO  BE  +-.01  UNITS 
.the  dependent  variables  are  in  scientific  notation 

THE  E*0I  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  APE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  SINGLE  GOLDIZED  MYLAR 


1/M  MIL 


PROPERTY-  OElTA  emittance 


• 012 012 


ENVIRONMENT  5 
99  PERCENT  R.W.  95  OEG  F 
(35  OEG  C) 


ENV1ROMCNT  6 
95  PERCENT  R.H./SACT  AIR 
95  OEG  F (35  OEG  Cl 


ENVIR99CNT  T 

MATER  1MCR9I0N  AT  tO  OCR  r 

<21  OCO  Cl 


PWIROWCNT  RiCO> 
OAfCOUt  ORViEM.  tt  OCO  r 
(21  OCO  Cl  t.C-03  TORR 


121 

LOCKHEED  MISSILES  * SPACE  COMPANY 


i 


K 


‘-I?- 


MATERIAL  -SINGLE  GOLDIZED  mylar,  1/4  MIL 
PROPERTY  -EMITTANCE 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 ( GH ) 


GASEOUS  FI  UORINE, 

70  DEG  F 

9S 

PERCENT 

R.H.  AIR/FLUORINE 

(?l 

DEG  C ) 1 .E-01 

TORR 

MlXTUPE  AT 

9S  DEG  F ( IS  DEG  C 

F 

DAYS 

EMITTANCE 

F 

F P.P. 

TORR  EMITTANCE 

1 

.0 

. I 70-0  1 

1 

.000 

. 180-01 

4.2 

.200-0  1 

. I 00-02 

.2S0-0I 

1 

.0 

.170-01 

1 

.000 

.190-01 

4.2 

.160-01 

.100-02 

.270-01 

l 

.0 

.190-01 

1 

.000 

.190-01 

ISO.O 

.260-01 

.760+01 

SAMPLE  DESTROYED 

1 

.0 

.180-01 

1 

.000 

.180-01 

ISO.O 

.210-01 

.760+01 

sample  pf^troyed 

NOTE,  „SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.01  UNITS 
•THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  -single  goldized  mylar,  1/4  MIL 
PROPFPTY  -REFLECTANCE 


ENVIRONMENT  | 

CONTROL,  70  DEG  F (21  DEG  C) 

F days  reflectance 


ENVIRONMENT  2 (AR) 
VACUUM,  I.E-06  TORR,  200  DEG  F 
(93  DEG  C) 


1 

.0 

.771+00 

10.0 

.794+00 

1 

.0 

.782+00 

10.0 

.780+00 

1 

• 0 

.798  + 0,0 

• 50.0 

.782+00 

» 

.0 

.772+00 

1 50 . C 

.777  + 00 

F HOURS 

I .0 

240,0 

I .0 

2UQ.0 


REFLECTANCE 

.778+00 

•785+00 

.782+00 

.789+00 


ENVIRONMENT  2 ( BCDE ) 

VACUUM,  I.E-06  TORR,  EXPOSURE 
TIME  240  HR 


ENVIRONMENT  3 

HIGH  TEMPERATURE,  200  DEG  F 
(93  DEG  C)  40  PERCENT  R.H. 


deg  R 

DEG 

. 

m 

660. 

367 

m 

m 

660. 

367 

- 

530. 

294 

m 

* 

530. 

294 

REFLECTANCE 

.778+00 
. 785+00 
.782+00 
.789+00 
.778+00 
•721+00 
.797+00 
.772+00 


F HOURS 

I .0 

240.0 

I .0 

240.0 


REFLECTANCE 

.778+00 

,759+00 

.755+00 

.782+00 


NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-.02  UNITS 

.THE  dependent  variables  are  IN  scientific  notation 
the  e+oi  etc.  is  the  exponent  of  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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cr  uiu  juu*-  Vzuu 1 1 1 * oy  cuu  jyu^Vzuu 


111111111111111 


MATERIAL  -SINGLE  GOLDIZED  MYLAR*  1/4  MIL 
property  -reflectance 


) 


ENVIRONMENT  S 
9S  PERCENT  R.H.  9S  DEG  F 
OS  DEG  C) 


ENVIRONMENT  6 
9S  PERCENT  R.H. /SALT  AIR 
9S  DEG  F (IS  DEG  C) 


F HOURS  REFLECTANCE 


F HOURS  REFLECTANCE 


I 

I 


.0 

72.0 

.0 

72.0 


.7SS+00 
.789  + 00 
.778  + 00 
.764+00 


I .0 

72.0 

I .0 

72.0 


.788+00 

.796+00 

.779+00 

.788+00 


ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

water  immersion 

AT  70  DEG  F 

GASEOUS  OXYGEN. 

70  DEG  F 

(21  DEG  C) 

(21  DEG  C)  1 .E- 

03  TORR 

F HOURS 

t 

reflectance 

F DAYS 

reflectance 

i 1 .0 

.773+00 

1 .0 

.779+00 

.s 

•784+00 

4.2 

.749+00 

1 .0 

•783+00 

1 .0 

.777+00 

1 .5 

.774+00 

4.2 

.781+00 

1 *0 

.768+00 

1 .0 

.771+00 

2.0 

.769+00 

ISO.O 

.740+00 

1 .0 

.771+00 

1 .0 

.781+00 

2.0 

•787+00 

ISO.O 

.773+00 

1 .0 

.774+00 

24.0 

.784+00 

1 .0 

•762+00 

24.0 

.779+00 

NOTE* 


.SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  D 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦•*02  UNITS 
.THE  DCFENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  APE  MARKED  *!TH  I IN  THE  P COLUMN 
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nzt**,*.  .oar 

* ’ ' _ . * J * Vi  rf-*.  ■ 


*-«rrto 


MATERIAL-  SINGLE  GOLOIZED  MYLAR,  ] /M  MIL 


PROPERTY-  delta  REFLECTANCE 


■ ■■■■ 
■ ■■■I 


|z""=±= 

ZZZZZZZTZZZZZZZZl 

— — — A — — — — — — — — — — 1 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

a i 

14 

S! 

ii 

inn 

inn 

uni 

inn 

inn 

inn 

inn 

LLLIJ-fr 

zzzzzzzzzzzzzzzz] 

in  nn 
niiiii 
limn 
ninn 
niini 
mini 
ninn 
imw 

mini 
ninn 
nnin 
nn  in 
mi  in 
mini 
nn  in 
mini 
nnin 
nn  in 
mini 
mini 
mini 
mini 
ninn 
mini 

mmrini  T 

f HH  HH  \ -H+H 


* • • m m2 5 at •• ■ 


3WHHHHHHHW 

aiiinn 


TlMCt 

TtMK.  Dm 

CNV10QMEMT  7 

MTM  IWCHIION  AT  7*  on  f 

<tl  KO  Cl 

PfftOOttCNT  ftCOl 

ummm  o*m*.  n on  r 
Ift  on  Cl  1*1*01  TQM 
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LOCKHMO  MIMILIS  * SPACK  COMPANY 

MATERIAL  -SINGLE  goldized  MYLAR,  1/4  MIL 
PROPERTY  -REFLECTAnCE 


ENVIRONMENT  8 (£F) 

GASEOUS  FLUORINE,  70  DEG  F 
<?l  DEG  C)  I.E-01  TORR 


ENVIRONMENT  8 (GH) 

9S  PERCENT  R.H.  A I R/FLUOR INE 
MIXTURE  AT  9S  DFG  F(1S  DEG  0,4  HR 


F 

DAYS 

REFLECTANCE 

F F P.P. 

TORR  REFLECTANCE 

1 

,U 

.772+00 

1 .000 

.782+00 

4.2 

.741+00 

.100-02 

.771+00 

1 

.0 

,690  + 00 

1 .000 

.771+00 

4.2 

.689,00 

.100-02 

.771+00 

1 

.0 

.766+00 

1 .000 

.776+00 

ISU.O 

« 7S9  + 00 

.760+01 

sample 

DESTROYED 

1 

.0 

.772+00 

1 .000 

.778,00 

ISU.O 

.772+00 

.760+01 

sample 

DESTROYED 

NOTE,  .SEE  TABLE  S FOB  IDENTIFICATION  OF  TEST  MATERIALS' VOL  I) 
.ACCURACY  of  measurements  is  estimated  to  be  ♦-•02  units 
.the  OEBENDENT  variables  are  in  scientific  notation 
THE  E*0l  ETC,  IS  THE  EXPONENT  OF  10 
•THE  PRE-EXPOSURE  DATA  ARE  MARKED  MITH  I IN  THE  F COLUMN 
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material-  single  gold i zed  mtl»r.  i/m  mil 


RRORCRTf-  delta  reflectance 


TIME,  OATS 

ENVtftOWCMT  0(£F> 

GASEOUS  FLUOR  UC.  70  OEO  F 
(El  OEO  C»  1 E*0I  TORR 


ADHESION  TEST  RESULTS 


Material* : Single  Gold-Coated  tylar,  S-G-M 


■M— 

OtVHKXMBfT 

EXPOSURE  PARAMBmS 

COATING 

ADHESTION 

(PERCENT 

Ho. 

DESCRIPTION 

ma 

TXMP 

*R(*K) 

— 

TIME, 

HR 

REMOVED, 

VISUAL 

ESTIMATION) 

660 

2t 

2 

Vacuun, 

m 

2kO 

0 

. -6 

S 10  Torr 

sIji 

2*0 

0 

• 

■J2H 

■C-il 

2 tO 

■ml 

2 tO 

200*F  (93*C) 
tO*  R.H. 

2t 

3 

72 

2 tO 

0/l0** 

95*  R.H.  at 
*5*7  (35*C) 

12 

c 

2t 

5 

72 

0.5/1** 

95*  R.H./8alt 
Air  at  95*7(350) 

12 

6 

2t 

72 

20/33** 

■ 

watr  T— aralon 
at  70*  F (21*0) 

kbb 

0 

D 

2 

0 

1 1 

2t 

0 

Bo, 

Oaaao—  riijien 

10’3 

100 

0 

4 

at  70*F  (21*C) 

EUH 

3600 

0 

8a, 

flaaaoua  Fluorine 

wsm 

100 

0 

f 

at  70*7  (21*0) 

3600 

0 

13 

990R.H./VW  at 
95*7  (35*01 

wsm 

t 

0 

| Destroyed  la 

m 

1 * 

* See 

**  Two 


Table  5 for  eoaplete 


UnUfloilloB  of  tart  —trial  (Tnli—  X). 
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FLEXIBILITY  TEST  RESULTS 


Material*:  Single  Gold  Coated  ftylar,  S-G-M 


EHVIROlftiSlfr 


EXPOSURE 

PARAMETERS 


DESCRIPTIOH 


Vacuum, 
<10“^  Torr 


200*P  (93*C) 
UO*  R.H. 


95*  R.H.  at 
95*F  (35*C) 


95*  R.H. /Salt 
Lr  at  95#F(35*C) 


Water  SrnmloB 
at  70#F  (21*C) 


8c,  Gaseous  Oman 

4 at  70*F  (2J*C) 


95*  R.H./Fg  *t 

10-3 

95*F  (35*C) 

T60 

* sac  fable  5 for  oonplatc 
4a  compared  to  control  • 


PROPERTY 


- OIJTG&S5ING  BEHAVIOR 


MATERIAL 


SINGLE  GOLD  I ZED  MYLAR 


environment  2B 

VACUUM,  | fjE-Oft  TORR.660  DEG.R  ( 16S  DEG.K  ) 


TEST  DATE  0422  i I 
TEST  CHAMBER  NO.  4 


sample  weight 

“ .8700  GMS. 

sample 

ARFA  =1915. 

SQ.CM 

exposure 

OUTGASSING 

GAS  COMPONENT  frac 

TTONS 

time 

RATE 

HRS.  GM 

./SQCM.-SEC. 

H20 

N2 

C02 

1.16 

1.01-12 

. 2S 

.07 

.68 

2. HI 

1 .OR-  I 2 

.84 

.12 

.04 

4.08 

2.76-12 

.84 

.11 

.01 

4.S8 

2.86-12 

.84 

.12 

.04 

S.SCI 

1.66-12 

• 85 

.11 

.02 

7.16 

1.27-12 

.84 

.1* 

.02 

22.  B8 

S. 02-12 

.02 

.06 

.02 

102. R| 

2.16-12 

.00 

.07 

.02 

166.08 

2.41-12 

.01 

.06 

.01 

132 


9 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  SINGLE  GOLD I ZED  MYLAR 


j.xio"09 


ENVIRONMENT  2B  VACUUM.  10-6  TORR.  660  DEG.  R.  (365  DEG.  K. D 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY  - OUTGASSING  BFHAVIOR 


material  - SINGL-F  GOLOIZEO  MYLAR 


environment  ?.C 

VACUUM* I OE -06  JORP  .6  30  OFG.R  ( 296  DEG.K) 

test  oatf  020171 
test  chamrfr  no.  1 


SAMPLE  WEIGHT 

= , 9S80  GMS. 

SAMPLE 

AREA  =2128.  SO. Cl 

EXPOSURE 

OUT  GASS  I NG 

GAS  COMPONENT 

FRACTIONS 

TIME 

RATE 

HRS.  GM 

./SQCM.-SEC. 

H20 

N2 

C02 

. 92 

2.94-i  3 

.69 

.27 

.04 

1.03 

1 .44-13 

.72 

.29 

.04 

2.03 

8,15-14 

.66 

.29 

.05 

3.75 

4.99-14 

.70 

.26 

.04 

4.75 

4.22-14 

• 65 

.30 

.05 

6.83 

R .69-  t 5 

.68 

.28 

.04 

7.75 

1.79-14 

.68 

.28 

.04 

8. SR 

1 . 42*14 

.69 

.28 

• OR 

36 . SO 

2.74-14 

.67 

.29 

.04 

100.02 

2.67-14 

.59 

.33 

.08 

167.83 

3.35-15 

.75 

.23 

.02 
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OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  SINGLE  GOLD I ZED  MYLAR 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  330  0E6.  R.  (293  0E6.  K. ) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY 


outgassing  behavior 


) 


MATERIAL  - SINGLE  GOLDIZED  MYLAR 


ENVIRONMENT  4A 

VACUUM,  | (jE-Q6  T ORR » 660  0EG.P.<166  UEG.K)  FOR  6HRS  * FOLLOWED  BY 

Gaseous  mtrogen  purge  at  760  tor^.sio  deg, r, (294  deg, k>. for 

4HRS. FOLLOWED  BY  OUTGASSING  TESTS  at  530  DEG, R.  (294  DEG.K) 


TEST  DATE  051872 
TEST  CHAMBER  NO,  4 


SAMPLE  WEIGHT  s ,9000  GMS.  SAMPLE  AREA  =2000.  SQ.CM, 


EXPOSURE 

OUTGASSING 

GAS  COMPONENT 

FRACTIONS 

TIME 

RATE 

HRS. 

GM./SQCM.-SEC, 

H20 

N2 

C02 

.SO 

4,94-10 

.81 

.04 

.14 

(.17 

2.12-10 

.58 

.01 

.41 

2.81 

9.19-1  | 

.82 

.00 

.18 

1.67 

8.99-1  1 

.78 

.00 

.22 

4.11 

9.29-1  1 

.18 

.00 

.62 

5.50 

7.90-* 1 

.61 

.00 

.19 

6.11 

7.05-t 1 

.94 

,00 

• 06 

21. SO 

8.26-1  1 

.87 

.00 

.11 

70.75 

8.09-1 1 

.94 

,00 

.06 

142,50 

5.49-1 1 

.98 

,00 

.02 

0UTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  SINGLE  GOLD I ZED  MYLAR 


I.XUf09 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  0E6.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  DEG.  R.  (294  DEG.  K. ) FOR  4 HRS*  FOLLOWED  BY  OUT  GASS  1 
NG  TESTS  AT  530  OEG.  R.  (294  DEG.  K. ) 


LOCKHEED 


13T 


PROPERTY  - OUTGASSING  BEHAVIOR 
MATERIAL  - SINGLE  GOLDIZED  MYLAP 


ENVIRONMENT  mb 

VACUUM, I0E-06  TORR 1 660  DEG.R.(166  DEG.K)  FOR  6HRS ♦ FOLLOWED  «Y 
GASEOUS  HELIUM  PURGE  AT  760  TORR.SIO  DEG. R. (294  DEG.K ) ,FOR 
4HRS.F0L10WED  BY  OUTGASSING  TESTS  AT  510  DEG. R. (294  DEG.K) 


TEST  DATE  052471 
TEST  CHAMBER  NO.  I 


sample  weight  = .900s  gms.  sample  area  =2001.  sq.cm. 


EXPOSURE 

OUTGASSI 

TIME 

RATE 

HRS. 

GM./SQCM.- 

.SO 

1.46-12 

1.28 

1 .21- * 2 

2.7S 

8.24-11 

1.67 

6.12-H 

4. SO 

S.81-H 

s.so 

S.S4-I1 

20.67 

4.56-1 1 

68.92 

2.18-11 

70.92 

1 .61-H 

7S.  17 

1.51-11 

40.81 

5.21-14 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.16 

.41 

.21 

.17 

.49 

.14 

.26 

.48 

.26 

• 24 

.29 

♦ 49 

.22 

.12 

.46 

.22 

.15 

.11 

.12 

.12 

.48 

.20 

.14 

.50 

.16 

.27 

.52 

.22 

.40 

.48 

.11 
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OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  SINGLE  GOLD I ZED  MYLAR 
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EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4B  VACUUM.  10-6  TORR. 

) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  Nil  

R.  930  0E6.  R.  (294  OEG.  K.)  FOR  4 HRS.  FOLLOVEO  BY  OUT GAS 
SING  TESTS  AT  530  OEG.  R.  (294  OEG.  K.) 


>0  OEG.  R.  (366  OEG.  K. 
PURGE  AT  760  TOR 
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LOCKHEED  MlftfttLSft  ft  ftftAGfi  COMPANY 


material  -DOUBLE  goldized  MYLAR,  i/m  mil 

PROPERTY  -WRIGHT 


ENVIRONMENT 

1 

ENVIRONMENT  2 (AR) 

CONTROL » 70  DEG  c 

(21  DEG  C) 

VACUUM.  I.E-06  TORR.  200  DEG  F 

(93 

deg  C) 

F 

DAYS 

GRAMS 

F 

HOURS  GRAMS 

1 

.0 

. 3 1 850+00 

10.0 

,31830+00 

1 

.0  .30250+00 

1 

.0 

. 33500+00 

240.0  .30080+00 

10,0 

.33420+00 

1 

.0  .32050+00 

1 

.0 

.31200+00 

240.0  .31750+00 

150,0 

.31250+00 

1 

.0 

.31850+00 

150.0 

.31900+00 

environment  2 

( BCDE ) 

environment 

3 

VACUUM.  1 

.E-06  TORR 

, EXPOSURE 

HIGH 

temperature* 

200  DEG  F 

TIME  240 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F 

DEG  H 

DEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

• 

.30250+00 

» 

.0 

.33460+00 

660. 

367. 

.30060+00 

240.0 

.33460+00 

1 

m 

• 

,32050+00 

1 

.0 

.31650+00 

660. 

367. 

.31750+00 

240.0 

.31200+00 

1 

m 

- 

.32350+00 

530. 

294. 

.32280+00 

1 

• 

• 

.31720+00 

530. 

294. 

.31550+00 

1 

- 

• 

.32850+00 

140. 

^4 

00 

• 

.32860+00 

1 

- 

m 

.31300+00 

140. 

78. 

.31320+00 

1 

• 

- 

.32000+00 

IT. 

21. 

•32000+00 

1 

m 

- 

.30750+00 

37. 

21. 

.30700+00 

NOTE*  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALSIVOL  I) 
.ACCURACY  of  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  HARKED  WITH  I IN  THE  F COLUMN 


1*0 


WMMW  *is*M  M 


mm**'**  ’*■ 


) 


material  -double  goldized  mylar.  I/m  mil 


PROPERTY 

-WEIGHT 

environment  s 

ENVIRONMENT  6 

9S 

PERCENT  R.H. 

9S  DEG  F 

9S  PERCENT  R 

.H./SALT  AIR 

ns 

DEG  C) 

9S  DEG  F (3S 

DEG  C) 

F 

HOURS 

grams 

F HOURS 

GRAMS 

1 

.0 

• 3 1 240400 

1 .0 

.328S0400 

12.0 

.31350400 

12.0 

.37300400 

1 

.0 

• 33 1 50400 

1 .0 

.30S60400 

12.0 

.33300400 

12.0 

.339S0400 

1 

.0 

.T2Sin  + Ofj 

1 .0 

.30S00400 

24,0 

. 3270040U 

24.0 

.32200400 

1 

.0 

.32310400 

1 .0 

.32600400 

24.0 

.32100400 

?4.0 

,33400400 

1 

.0 

* 30750400 

i .0 

,32700400 

72.0 

.30670400 

72.0 

.355*0400 

1 

.0 

.31380400 

1 .0 

.323S0400 

72.0 

.31330400 

72.0 

.3S8S0400 

ENVIRONMENT 

7 

ENVIRONMENT 

8 (CD) 

water  immersion  at 

70  DEG  F 

GASEOUS  OXYGEN*  70 

DEG  F 

(21 

DEG  C) 

(21 

DEG  C)  I.E-03 

TORR 

F 

HOURS 

grams 

F 

DAYS 

grams 

1 

.0 

.31270400 

1 

.0 

.31570400 

.s 

•31310400 

150.0 

.31550400 

1 

.0 

.31550400 

1 

.0 

.32150400 

.s 

.31550400 

150.0 

.32150400 

1 

.0 

•33310400 

2.0 

.33300400 

1 

.0 

•3i600400 

2.0 

•31570400 

1 

.0 

.33140400 

24.0 

•33170400 

1 

• 0 

•31750400 

24. 0 

.31740400 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 
•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  4-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+Ot  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE “EXPOSURE  DATA  ARE  MARKED  NITM  I IN  THE  F COLUMN 


IAS 


. 

“L*  h 


‘■‘MOv  <e 


I I 


I 


material  -double  goldized  MYLAR,  1/4  MIL 

PROPERTY  -WEIGHT 


ENVIRONMENT 

8 (EF  ) 

ENVIRONMENT 

8 (GH) 

gaseous  fluorine, 

70  DEG  F 

9S  PFRCENT  R.H,  AIR/FLUORINE 

( 2 1 DEG  C)  1 .E-03 

TOPR 

MIXTURE  AT  9S  DEG 

F(3S  DEG  C 

F DAYS 

GRAMS 

F F P.P.  TORR 

GRAMS 

1 .0 

.32400+00 

1 .000 

. 3 1 7S0+00 

ISO.O 

• 32S00+Q0 

. 100-02 

. 3 1 8S0+00 

1 .0 

.33710+00 

1 .000 

.31700+00 

ISO.O 

• 337S0+00 

. 100-02 

. 3 I 7S0  + 00 

1 .000 

• 33S80  + 00 

.760+03 

. 34 1 S0+00 

1 .000 

• 3 1 S20  + 00 

.760+03 

.31800+00 

NOTE.  .SEE  TABLE  S FOB  IDENTIFICATION  OF  TEST  HATERIALSIVOL  I) 
•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 

.the  dependent  variables  are  in  scientific  notation 
the  e*oi  etc.  is  the  exponent  of  io 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  N|TH  I IN  THE  F COLUMN 


Ikk 


HATEPUl  DOUBLE  GOlOlrtD  HfLAR 


I mil 


PWUK  » 


T!MC.  WT$ 

cnvipqmcnt  *icri 
G*«OUS  nuCWl^C.  70  DCG  F 
\i I DIG  C>  I €-03  1C** 


1^5 


LOCKHEED  MIMHH  ft  SPACE  COMPANY 


material  -double  goldized  mylar,  1/4  MIL 
property  -tensile 


ENVIRONMENT  I ENVIRONMENT  2 (AH) 


CONTROL*  70  DEG  F (21  DEG  C)  VACUUM,  I.E-U6  TORR,  200  DFG  F 


(91  DEG  C) 

F DAYS 

LB/IN 

N/M 

F HOURS 

LB/IN 

N/M 

.0 

.160+01 

.6H+U1 

.0 

.170+01 

.648+01 

240.0 

.444+01 

.778  + 01 

10.0 

.416  + 01 

. 729+01 

240.0 

.448  + 0 I 

.785+01 

10.0 

• 4S4  + 0 1 

• 795  + 01 

150.0 

.474  + 0 1 

.811 +01 

1 so.o 

.414+01 

• 72S+01 

ENVIRONMENT  2 ( BCDE  ) 

ENVIRONMENT  1 

VACUUM,  1 

1 , E-06 

TORR,  EXPOSURE 

HIGH 

TEMPERATURE,  200  DEG 

F 

TIME  240 

HR 

(91 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  K 

LB/IN 

N/M 

F 

HOURS  LB/IN 

N/M 

660. 

167. 

.444+01 

.778+01 

240.0  .406+01 

.71 1+01 

660. 

167. 

.448+01 

.785+01 

240.0  .414+01 

.725+01 

^10. 

294. 

•448+01 

.785+01 

S10. 

294. 

.414+01 

.725+01 

140. 

78. 

.446+01 

.781+01 

140. 

78. 

• 450  + 0 I 

.788+01 

17. 

21  . 

.180+0 1 

.666+01 

37, 

21  . 

.404+01 

.708+01 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E + 0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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E 


MATERIAL*  DOUfe'.E  GOLD! ZED  mylar 


I'M  MIL 


property-  TENSILE 


ENVlfWCNT  | 

CONTROL.  70  DEG  F (01  DEG  Cl 


VACUUM.  I.E-CS  TORR.  200  DEG  F 
193  DEG  C) 


CNVlftOMCNT  2<BC0C> 

V/.CUUN.  I .(*06  TORR,  EXPOSURE 
TIME  2*0  m 


8.000x10*°* 

7.600XI0*02 
7.200X10*°*  ' 
6.800X10*°* 
O.nOOXlO*0* 
6.000X10*°* 


HIOH  TCmUTUK.  200  OEO  F 
(99  OEO  C)  *0  PERCENT  R.H. 


8000X10*°* 

7.600X10*°* 

7.200X10*°*  £ 

6-800X10*°* 

6.H00X,0*°* 

0.000X10*°* 


1^7 


LOCKHEED  MISSILES  & SPACE  COMPANY 


material  -double  goldized  mylar,  1/4  mil 

PROPERTY  -TENSILE 


I 


ENVIRONMENT  S 
9S  PERCENT  P.H,  9S  DEG  F 
(IS  DEG  C) 

F HOURS  LB/IN  N/M 

12.0  .406+0 I .711+01 

12.0  .418+01  .712+01 

24.0  .176+01  • 6S9+01 

24.0  .402+01  .704+01 

72.0  .188+01  .680+01 

72.0  .184+01  .671+01 


ENVIRONMENT  6 
9S  PERCENT  R.H./SALT  AIR 
9S  DEG  F (IS  DEG  C) 

F HOURS  IB/IN  N/M 

12.0  .196+01  .694+01 

12.0  . 4S0  + 0 1 .788  + 01 

24.0  .404+01  .708+01 

24.0  .184+01  .671+01 

72.0  .416+01  .729+01 

72.1  .410+01  , 7S1+01 


ENVIRONMENT  7 

WATER  IMMERSION  AT  70  DEG  F 
(21  DEG  C) 

F HOURS  LB/IN  N/M 

.S  .184+01  .671+01 

.S  .140+01  .S96+01 

2.0  .446+01  .781+01 

2.0  .118+01  .S92+01 

24.0  .408+01  .7IS+01 

24.0  .180+01  .666+01 


ENVIRONMENT  8 (CD) 

GASEOUS  OXYGEN,  70  DEG  F 
(21  DEG  C)  I .E-01  TORR 

F DAYS  LB/IN  N/M 

ISO.O  .428+01  . 7S0+01 

ISO.O  .410+01  . 7S1+01 


NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 

.the  dependent  variables  are  IN  scientific  notation 

THE  E4-0I  ETC.  IS  THE  EXPONENT  OF  »0 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


ike 


} 

; 


MATERIAL-  DOUBLE  GOLOIZED  mylar,  i/M  MIL 


PROPERTY-  tensile 


■BaBaBaBBaBBBaBaaRBBBaBanaaai 

BBRBBBBBRBBRBaOBBBRRBBBBBBRBIR 

■■■■■■■■•■■■■■aMIMMUIMSia 

B88BB 

V^imiMiuniiimniiBMin 

Rikhi  laaaMiflMSaaiMiaiaaaiB 

laMa»*MaaaaBaaaSaS^^ 

i:i!i!!!!!i!!!!!iii!i!!::iii::i 

aBBaBBBBBBaBaaaaaaaaaaaaaaaaaa 

BflaaaaaaaBaaaaaflaaaiBBaaiBBaia 


20  30  NO  90  BO  70 

TIME,  MRS 


N 

7 aooxio40*' 


BBBBBBBBBBBBBBBBBBBBBBBBBB 

■IBBBBRaBBBBBBBBaBBBBBBBaa 

BBBBBBBBBBaBBBBBBBBBBBBBBB 

BBaBBBBBBBBBaBaBBBBaBaBBBB 

BBBBBBBBBBIBBBBBaiBBBBBaaB 

aaBBBBaaaBBBBaBBaaaaaaBBaa 

BBBBIBaaBBBBBBBBBaBBBBBBaa 

BaBBBBaaBBBBBBBBBBIBBBBBia 

BBBBIBaBBBiaBBBBBIBBBBBBBi 

BBBBaBBBBBBBBBaBBBBBBBBBB? 

BaaBBflBaBaBBflflaaaaaapsiiaar 

BBBBBBaBBBBBBIBPPZtfBBBBBaBj 

bbbbbbbbbbbb*2«bbiibibbbob 

31 JB0BBB6«aBBBBBBBRB0BflBBB 
B3BR:«flaBBBBBaaaaflBaaaBBBB 
BiaBBBBflBBIBBBBBaBflBBBBaBB 
BaaBl8BBBBBBBIBBBlBBBBBBBB 
BijBaBaaBBBBBBaaaiBaaaBaBB 
BBBBBaBBaBaaBiaaaiBaaRBaiB 
BBflBaBBBBBBBBIBBBaBBBBBBBB 
BBBBBOBBBBBBBBBBaiBBBRBOBB 
BBBBBBBBBBBBBBBBaaaBBHHtf 

■aaiia  ii  aiaail 

ROBRRBBBBRBflRRBBBBBBIRM 
BBaaaflBBBBBBBaaaaBBBBaa^m 
RRRIRRRRBOBBBBRBRBBBIBBRIBfl 


NO 

TIME.  MS 


ENVIRONMENT  5 
99  PERCENT  R M.  96  OEG  F 
(36  OEG  Cl 


ENVIRONTCNT  6 
95  PERCENT  R.m./SALT  AIR 
95  OEG  F (35  OEG  C ) 


■■■■■■■■■■■■■■■■■■■MB 

mmmmmmmmuummummummmmm 

Hi:::::::::::::::::: 

mmmmmmummmmmmmmmmmmum 
aaaaBaiaaiRBBBaiiaai^ 
mmmmmmmummummmmmmummm 

II  111  IIIIIIIBVt  II 

imui 


7.200*10*“^ 


— i 


iRBiiaaaiBi  jBaaaaiaaiiB^H 
iBaB»a«aaBaaaiaaBaiaaaBiia| 
IIBlIBBBIBIflRIBRIIBBIIBRIRl 
aiaaiaaiaoaaaBBBiaaBiBBBaR! 
laBBBBiaiaaaflaaaiiaBBiaaaBl 
aaaaaaaBiBaBaiaaiiaaiaaaial 
laaiiBBaaaaBBaaaiiRBiiaaial 
laBaiaBiiBaiRiaBMaaiiBaaal 
laaaiaaiiaiaaiBBiiaaaiaiaa! 


7.200X|0*°*4 


■iBaiaiiiaaiaBflBiBaaiiBBiai 

aaaaaaaaflBaaaaiaaaaaiiaaiBfl 


ibbii  Ban  ana  ibbi  bibb  iBaaal 


aa  in  taa  in  taa  »aa  bob  bbb 

Tl»€*  0*VB 


ENVIROMCNT  7 

WATER  IMCRBION  AT  70  OCQ  F 

<21  OEG  Cl 


OffIROMCNT  BICOI 
0A9C0UB  OXYGEN.  70  OEO  f 
121  OEB  Cl  !.C*03  TOBB 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -double  GOLDIZED  MYLAR.  1/4  MIL 
PROPERTY  -TENSILE 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 (GH) 

GASEOUS  FLUOR  I NE » 70  DEG  F 9*>  PERCENT  R.H.  A I R/FLUOR  I NE 


(21 

DEG  C)  1 

,E-01  TORR 

MIXTURE  AT  9S  DEG 

F ( IS  DEG 

0.4  HR 

F 

DAYS 

LB/IN 

N/M 

F F P.P.  TORR 

LB/IN 

N/M 

1 SO . 0 

. 388  + 0 1 

.680+01 

.100-02 

.400+01 

.70I+U1 

ISO.O 

,466+01 

.816+01 

.100-02 

.118+01 

.S9?+0! 

.760+01 

.184+0! 

.671+01 

.760+01 

.414+01 

,725+01 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  D 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARC  MARKED  WITH  I IN  THE  F COLUMN 


150 


MATERIAL-  DOUBLE  GOLOIZEO  MYLAR,  WN  MIl 


property  TENSILE 


GASEOUS  FLUORINE.  70  OCG  F 
•21  OEG  C»  l.E-03  TORR 


LOCKHSCO  MlMJLER  * AWM  COMRANV 


MATERIAL  -double  goldized  mylar,  1/4  mil 

PROPERTY  -EmITTANCE  (side  L) 


ENVIRONMENT  I ENVIRONMENT  2 (AB) 

control*  70  deg  f (2i  deg  c)  vacuum*  i.e-u6  torr*  200  dfg  f 


(93 

DEG  C> 

F 

DAYS 

EMITTANCE 

F 

HOURS 

EMITTANCE 

1 

.0 

.210-01 

10,0 

,200-01 

1 

.0 

.230-01 

1 

.0 

.230-01 

240.0 

.150-01 

10.0 

.220-01 

1 

.0 

.200-01 

1 

.0 

.270-01 

240.0 

.200-01 

1 SO  • 0 

.320-01 

1 

.0 

.200-01 

ISO.O 

.290-01 

ENVIRONMENT  2 (BCOE) 

ENVIRONMENT  3 

VACUUM,  1 

• E-06 

TORR,  EXPOSURE 

HIGH  TEMPERATURE.  200  DEG  F 

TIME  240 

HR 

(93  DEG  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  K 

EMITTANCE 

F HOURS 

EMITTANCE 

| 

. 

.230-01 

1 .0 

.210-01 

660. 

367. 

.150-01 

240.0 

.210-01 

1 

- 

.200-01 

1 .0 

.200-01 

660. 

367. 

.200-01 

240.0 

.210-01 

I 

- 

.240-01 

S30. 

294. 

.230-01 

1 • 

«» 

.220-01 

510. 

294. 

.210-01 

1 * 

- 

.280-01 

140. 

78. 

•240-01 

I - 

m 

•220-01 

140. 

78. 

•210-01 

| - 

• 

.210-01 

37. 

21 . 

.210-01 

1 

m 

.210-01 

37. 

21. 

•200-01 

note. 

• SEE 

TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATErIALSIVOL 

.ACCURACY  OF  MEASUREMENTS 

IS  ESTIMATED 

TO  BE  4-. 01  UNITS 

.the 

dependent  variables  are  in  scientific  notation 

THE 

£♦01  ETC.  IS  THE  EXPONENT  OF  10 

.THE 

PRE-EXPOSURE  DATA  ARE 

MARKED  WITH 

1 IN  THE  F COLUMN 
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lil'lN.— 

mini 

■■■■■■« 
■■■■•■a 
Miaati 

■ aaaaaaa'.aa 

p„iaiaiiaai 
»■■■■■■■*■•■■■'  aaaaaaaaaaa 

I ■■■■■■■» a aa% a a a a a 
[jUm^iaMaataaaaaa  aaaaaaaaaa 

■■■■iBiaaiBBiai 

:::::::::::: 

::::::: 

:::::::::::::::::::::::::::::: 
BaaaaaaaaaiaaaaaBBBiBiiaBBaai 
BBBBBBBaBBBaBBBBBBBBBBBBBBBBB 

IBB8SI 

jaaaaaaaiaaBaiiaaiB  ala  a BiaaiaaiBi| 

la a a a a aa! a a a aaaeaaaB a a aa aaaaa a a 
lBaaaaaaaaaaaaaaaafaiaa 

laaaaaaaia 

iBBaaBaBiBBBflBiBfl^BBiBBiaaiBBiaal 
J a a a bibbii a a a a a a aa a a a a a a a ■ i a ■ i a a | 

I::::::::::::::::::::: 

■aaaaaaaaaaaaaaaaaaaaa 

| 

la aaaaaaa aaaaaaaaaa  aaaaaaaaaaaaa| 

a ■ a a ■ a a I 


is:s:r:::s|i 

jliiiiiilll 

:::::: 

!iiiiUiiiiiiiiinnnn| 

iimiiiiiniiiiiiiliill 

SSZSiSSSSStSgSSSSggiggggl 

iiinniiiiiiiiiliiiH 

iE55£££££5SllilS55£55555l 

■ aaa^BBBaBjaaB^TaaaBa^^l 

C ZZZZ  ZZ-ZZZ  aZZZZ  a ZZZZ  Zaaal 

Ezzzzzzzzzzzzzzzzzzzzzzsl 

aaaaaaaaaaaaaaBaaaaaaaaal 

b«aaBaaiaHaaaaaaaaaaBaaa«ai«a| 

iaaaaaaaaaaaaaaaBaaaaaBal 

iaaaaaaaaaaaaaaiaaaaaaaal 

baBaaaaaaBaaaaaaaaaaaaaal 

Ezzzzzzzzzzzzzzzzzzzzzzzl 

taaaaaaaaaa  aaaaiaaaaaanl 
L a a a a a a m m m m mmmm aaaa a m m Bal 
L a a.  a a aa  aa  a a aa  aa  a aaaaa  aa^^ 
iaaaaaBBaBBaaaaaaaaBaai 


pwiaowcmt  cttcoci 
vacuum,  i.t-o*  tqm.  tmmm 

TIIC  M Ml 


OHtmmwm  i 

HI«M  iotcmatm.  m CM  r 

in  on  ci  pomr  m.m. 


LOCKHEED  MISSILES  S SPACE  COMPANY 


material  -double  goldized  mylar*  1/9  mil 
property  -emittance  (side  l) 


) 


ENVIRONMENT  5 
95  PERCENT  R.H.  95  DEG  F 
(35  DEG  C) 


ENVIRONMENT  6 
95  PERCENT  R.H. /SALT  AIR 
95  OEG  F (35  DEG  C) 


i 


HOURS 

emittance 

F HOURS 

emittance 

.0 

.260-01 

1 .0 

.230-01 

12.0 

.200-01 

12.0 

.290-01 

.0 

.220-01 

I .0 

.230-01 

12.0 

.180-01 

12.0 

.230-0! 

.0 

.190-01 

1 .0 

.290-01 

29.0 

• 180-01 

29.0 

.230-01 

.0 

.190-01 

1 .0 

.200-01 

29.0 

.180-01 

29.0 

.220-01 

.0 

.210-0! 

1 .0 

.220-01 

72.0 

.220-01 

72.0 

.350-01 

.0 

.190-01 

1 .0 

.220-01 

72.0 

.210-01 

72.0 

.230-01 

ENVIRONMENT  7 

WATER  IMMERSION  AT  70  OEG  F 
(21  DEG  C) 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN*  70  DEG  F 
(21  DEG  C)  I • E-03  TOPR 


; 


HOURS 

EMITTANCE 

F 

DAYS 

EMITTANCE 

.0 

.220-01 

1 

.0 

.220-01 

.s 

.210-01 

ISO.O 

.270-01 

.0 

.290-01 

1 

.0 

.220-01 

.5 

• 220-01 

150.0 

.210-01 

.0 

.210-0! 

2.0 

.220-01 

.0 

.200-01 

2.0 

.170-01 

.0 

.200-01 

29-0 

.210-01 

.0 

•210-01 

29.0 

.200-01 

NOTE*  .SEE  TABLE  5 FOB  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC*  IS  THE  EXPONENT  OF  10 
•THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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• • 


t - ?'■ 

r -r<  . 


" v ■ 


T 'n-’1'1  r *-i 


MATERIAL-  OOUGLE  GOLOIZCO  MYLAR,  I /H  MIL 


PROPERTY-  DELTA  EM1TTANCE 


a ■■■•BiMimiiMtiMi 
bbb ■bbbbbbbb b bbbbbb 
•■■■■■■•■•■••■■■a 
■■■■■•■■■■■■■■■■■BB 
■■■■■■■••■■•■■■■■•a 

laBaaaaaaaaaaaaaaaaaaa 
laaaaaaaaaaaaaaaaaaaaa 
■■•••■•■ bbbbbbbbbbb 
J ■■■••■■■■■■■■■■■■■■■■ 
laaaaaaaaaaaaaaaaaaa 


aaaa 


■ iai 


aiBiaaaMiial 
aiaiiaiiiiial 
aaaaaaaaaal 


■•■■•■■■■■■■ 
aaaaaaaaaa 
aaaaiaaaaa 
laaaiaiaaaial 
••aaaaaaaaaal 


a aaaaaaaaaa aaaaa a 
a a aaaa aaaaaaaaaa a aaaaaaaaaa 
a a aaaa ■ aaaa aataa aaaaa aaaa a a 
--aaaaaaaaaaaaaaaaaaaaaaaaa 
aSBBaaaaBaaaaa 

■aiiaaaiaaaiii 
liiaaaiaaaaa aiaaaaiiaaaaaiaiaaaa 
_ a aaaa aaaaa aaaa a aaaaa aaaaaaaaaal 
^■•aaaaaaaiaaaaaaaaaaaaaaiiaaaat 


aaaaaaaaaaaaaaa 


laaaaaaaaaaaaaaaaaaaaa 

liaaiaaaiaiaiBiaaaBaai 

aiaaaaaiaaiiaaaaaaaaaa 

Jaaaaaaaaaaaaaaaaaaaaa 

■ aaaaaaaaaa  M aaaaaaaaa 

Ibbbbbbbbbbbbb •■■■■■■■ 
luaaaBaaaiaiaaaiaiBaa 
' aaaaaiaiaaaiaaaataa 
amaiaBMaBaiaaaaa 
liBaaa*a«aaaaaaaaaaBai 
■•aaaaaaaaaaaaaaaaaaaa 
f laaaaaaaaiaaaaaBBBBBa 
a a a r a a a a a a . 
.•BBw.aaa.jv*>.. 
lit  aaaaaaaaa'. aaaa 

■ aaaaaaaaaa*  aaaaaaaaaa 



BiBsaiB<aiaBBBaaaaa 
llBBtaBBBMBiaaaBRBBBI 


i aaaaa  aaaaa  a 
iBBiaBBaiaia 
BBBBBBBBBBaa 
aiaaaaaiiB 
a aaaaa  aaaaa  a| 
iBiaBBBaaaBil 
BUBBIBBBBB 
BBliaBiaaaar 
iBBIBBaBBBBk 


.<ima«aial 


BBBBBBiaaa 

■••■«■■■■■■ 


•aaaaa 

. . bbbbbbbbbbb 

I a bbb a Abbbb bbbbbbbbbb 



laaaaaaaaaaaaaaaaaaaaaa 
I BBaiBiBiBiaiiBaiisaa 


•■iiaiaiii 


ll••l••••BB■BBBal•l| 


BiBBiBBSflr a 
a bb  aaaaa  bw  4a 
laisiBMiiiai* 


laiaisiBiaB 
. laiaitaaiBiai 
, •••••aaBBBBBIBB 
ImaiBf  aBBBiaai 


BBBBBIBIIIBaBBBial 
•••aaaaaaaaaal 


• Wi 


■ a B a 


I BBB BB BBBBB SBBBB BBSB B B 
BBBfBBBB  ■■■■■»•■■■ 

I •■••••••••■■•••••■■•• 



llBBBBBSBBIBtBIBBIIBIB 
j«a*a  a 


•••••■ a 
•■••aaaBBBBB 
■ BBBBB  BB  B ■ I ■ 


••aiiBaiaai ■ 
taiaiamaai 

isiiBBiiivaa 

•••••■■aaaaa 

■•■••■■■■■11 


■■••■■■■•»«•■•■  _ _ 

■ aaaaa  aaaaa  aaaaa  aaaaa  aaaaaaaaaaal 
laBBBBBBBBBBaBBBaBBBBaBBBBBBBBBaBBBaBl 

■■•••bbbbbbbbbbb 

■■■•••■■■■ BBBBB ■ 


I ••■■■■•••■■ 


TIME.  HRS 

nut.  ms 

EHVIROMCNT  9 
95  PERCENT  R.h.  95  DEO  F 
135  OEO  Cl 

CMVIROWCNT  e 
95  PERCENT  R.H. /SALT  AIR 
95  OEO  r 135  OEO  C> 

material  -double  goldized  mylar,  i/m  mil 

PROPERTY  -EmITTANCE  (SIDE  L) 


ENVIRONMENT 

8 (EF) 

ENVIRONMENT 

8 (GH) 

gaseous  fluorine. 

70  DEG  F 

9S 

percent  r.h.  a 

IR/FLIJORI 

(21 

DEG  C)  1 . E-03 

TORR 

Ml) 

<ture  at  rs  deg 

F ( IS  DEG 

F 

DAYS 

EMITTANCE 

F 

F P.P,  TORR 

EMITTANCE 

1 

.0 

• 2 1 0-0  | 

1 

.000 

.21  0-0  | 

ISO.O 

.210-01 

. 100-02 

.270-0  1 

1 

.0 

.200-01 

1 

.000 

. 190-01 

ISU.O 

.210-01 

. 100-02 

.230-0  1 

1 

.000 

.200-0  1 

. 760*03 

.270-01 

1 

.000 

.230-0  1 

. 760*03 

, 2M0-0  1 

note.  .SEE  TABLE  5 FOB  IDENTIFICATION  OF  TEST  MATERIALSIVOL  T) 
•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-.01  UNITS 
.The  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  EfOl  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATER, AL-  OOU0LC  GOLDIZED  MYLAR,  \/H  MIL 


PROPERTY-  DELTA  emittance 


ENVIRONMENT  flCFl 
GASEOUS  FLUORINE.  70  OEO  f 
(21  OEO  C(  1 .1-03  TOM 


157 


LOCKHEED  MISSILE*  ft  SPACE  COMPANY 


material  -double  goldized  mylar.  i/m  mil 

PROPFRTv  -EMITTANCE  (SIDE  0) 


ENVIRONMENT 

1 

ENVIRONMENT  2 (AH) 

CONTROL*  70  OEG  ? 

(21  OEG  C) 

VACUUM.  I.E-U6 

TORR.  200  01 

(93  OFG  Ci 

F DAYS 

EMITTANCE 

F HOURS 

OMITTANCE 

1 .0 

.220-01 

10.0 

. 190-01 

1 .0 

.230-01 

1 .0 

.230-01 

240.0 

. 160-01 

10. 0 

.240-01 

1 .0 

.220-01 

1 .0 

.220-01 

240.0 

. 180-01 

ISO.O 

.310-01 

1 .0 

.210-01 

ISC.O 

.290-01 

ENVIRONMENT  2 ( BCDE ) 

VACUUM.  I.E-06  TORR,  EXPOSURE 
TIME  240  HR 


ENVIRONMENT  3 

HIGH  TEMPERATURE  * 200  DEG  F 
<93  OEG  C)  4U  PERCENT  R.H, 


DEG  R 

DEG  K 

EMITTANCE 

F 

HOURS 

EMITTANCE 

- 

- 

.230-01 

1 

.0 

.210-01 

660. 

367. 

.160-01 

240.0 

.200-01 

- 

- 

.220-01 

1 

.0 

•190-01 

660. 

367. 

•180-01 

240.0 

.210-01 

m 

- 

•2S0-0I 

S30. 

294. 

.220-01 

m 

m 

.230-01 

*>30. 

294. 

.210-01 

• 

m 

•220-01 

140. 

78. 

•210-01 

m 

m 

.240-01 

140. 

78. 

•220-01 

m 

- 

•210-01 

37. 

21. 

•210-01 

m 

• 

•210-01 

37. 

21. 

•200-01 

note.  .see  TABLE  S FOr  IDENTIFICATION  OF  test  MATERIALS! vcl  n 
•accuracy  of  measurements  is  estimated  to  RE  t-.OI  UNITS 

•THE  OEFENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E40I  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  OAT A ARE  MARKEO  NITH  » IN  THE  F COLUMN 
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5 M 


material-  double  gold  I zed  hylap,  i/m  mil 


property-  oelta  emittance 


JlmmiliiiimiiiiimimMAj 
|aiia  j aaaaaaoaaaaiiiBaaaaaM 

aaaaaaaaaaaaaaaaaaaaaoaBBacaaa 

aiiaiNaiaaaaaaaaaaiimMiiai 

aaaaaaaaaaaaaaaaaaataaataaaaaB 

oaaaaaaaaoaaaaaaaiaaarjfloaaaBi 

aiiiiiiBiiaiiiianii^iiiiaiaia 

aaaBBBBaBBBBaaaiaaa^aaaaaaaaaa 

aaaaaaaBaaaaaaaaa^aaaaaaaaaaaa 

aaaaaaaaaaaaaa"aaaaaaaaSaa^ 

aaaaaaaaaaa^aaaaaaaaaaaaaaBaaa 
BBaaaaaaaajaaaaaBaaaaaaaaaBaaa 
firiaaaia^iMaaaaBaaaaaafaaaaaB 
aaaaaaa^ailiaaaaaaaiaaaiaaaaBa 
laiar.miliiiiiiiiliHmuu 
a aav  aar  aar  aar  bbt  ibi  aar/a 
i^raaiaiiiiimimniiiiiiNa 
BBaBiaBaaiaaaaBBBaaaaBBaaaaaaa 
BaBIBBBBBBBB  B J BBBBBBBBBBBBBBBai 

aaaaaaaaaa jaaaaaaaaaaaaaaaaaaa 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


BaaaBaaaamMaaaBaaaaBaBBBaiBaal 

I flBBBBBaaBTflBBBBBB VBBBBBB IBBB Bil 


HBBBBBBaaaarasaBBaaaaaB 

:SSBSS:SSSSSS8SSKSSS8SS 

aaaaaaaaaaaaagaaHaaaaBa 

«BaaaaiBBUBBBBaiaaaBBai 

■aaaaaaaaaaaaaaaaaB jaaaa 
■aaaaaaaaaaaaaaaaaaaaaaB 
^■aaaBaBBBBBBIBBBIBHi 

?iH:£SSS9tt9HS9Hits! 

BflBBiaBaBBIa?BBBBBBBBBfll 
iBBBaBiaaiiaBb?aaaiaaBafl 
BBBBI BBBBB BBBBBb^BBBaiai 
BBBBBaBBBBB|BBBBB^aBBBI 
■BBaiBaBBaafiaaaa||BBi£aai 

aaBBaajuiBBaBBBaaBBaflaaaa 

38ss:sSss8:ssa8ssssssss> 


ti*c.  days 

TlfC.  *15 

ENVIP3NPCNT  I 

CONTROL.  70  OCG  f (21  OCG  C) 

EN^IROMCNT  2(A0> 

VACUUM.  1 .£-06  TORN,  200  OCG  f 
(93  OCG  C) 

iflaiiiaiitianiaiiiiimuiiin 

■BBBBflBIflBIflflBBflflflBIflBtBBIBBBBB 
• •aaaaaaaaiiaiaiiiiiaaauiaaaaa 
■BflBBBflBBBBBBIBBBflBBBBBBBaBBBBB 
aaaaaaaaaaaaaaaaaaaaaaaaaAaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaaiaaaaaa 
BBBBBBaaaaiaflaaBBBBBBflaflBaBBBBB 
auaaaaiaauaiaaiaaaatiaaiiMaa 
BMtaBfliBaaafliiBaflBiiBafliaBBBBfl 
aaaataaaaaapaaaaaaaaaaiaapaa 
aiaaaaBaaaiBBaaaaaaaaaaifliaaaaa| 
■aaaaaaaBaaBa Baaaaaaaai aaaaa aaal 
aaaaieaaaaMBaBBaaaaaataaaaaaaal 
jaasiaiBaBaaBBaaBaaaaaaaaaasaiaal 




laaittiaai«iTIjnBWW<a*a^ja«aaal 
|aaa%aaif  aaaaa  llllll  l||l  I^aai  n] 
liiiiiiainiiiaiiiiiiaai  iTBaa  • ill 

ibiiiuuSoM 


l«M» 


Jssssssa  SKKSSl 

^Haaaaaaaaaaal 

iaaapaaaBBBB 
EaaaaaaaflaaB 
irnmummummmmmi 
^■flBBBBBBBaaBflHHHH 

ISSSSSaSSSS^  ||a|8a 

llllii 

■a 

WKKM 

::::::::::::::::::::: 

m m a m a m a 5 ^5 


cu*, 

TMMUI 


in  Of*  ci  pmxNf  ».m. 


LOCKHEED  MISSILES  * SSACS  COMSAWY 


material  -double  goldizeo  mylar t I/M  MIL 

PROPERTY  -EMITTANCE  (SIDE  0) 


ENVIRONMENT  S 

ENVIRONMENT  6 

9S 

PERCENT  R.H, 

9S  DEG  F 

9S  PERCENT  R 

.H./SALT  AIR 

(IS 

DEG  C) 

9S  DEG  F (3S 

DEG  C) 

F 

HOURS 

EMITTANCE 

F HOURS 

EMITTANCE 

1 

.0 

.240-0 1 

1 .0 

.280-01 

12.0 

. 180-01 

12.0 

.220-01 

1 

.0 

.220-01 

1 .0 

.210-01 

12.0 

. (90-01 

12.0 

.260-01 

1 

.0 

.200-01 

1 .0 

.220-01 

24.0 

.200-01 

24.0 

.210-01 

1 

.0 

.200-01 

1 .0 

.220-01 

24.0 

.200-01 

24.0 

.240-01 

1 

.0 

.200-01 

1 .0 

.200-01 

72.0 

.210-01 

72.0 

.210-0 1 

1 

.0 

. 190-0' 

1 .0 

.190-01 

72.0 

.220-0 1 

72.0 

.220-01 

ENVIRONMENT  7 
WATER  IMMERSION  AT  70 
(21  DEG 


DEG  F 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN*  70  DEG  F 


C) 

(21 

DEG  C)  1 

,E-01  TORR 

IRS 

EMITTANCE 

F 

DAYS 

EMITTANCE 

.0 

.210-01 

1 

.0 

.200-01 

.s 

.220-01 

ISO.O 

.260-01 

.0 

.210-01 

1 

.0 

.210-01 

.s 

.210-01 

ISO.O 

.2S0-0 1 

.0 

.200-01 

2.0 

.200-01 

.0 

.200-01 

2.0 

.170-01 

.0 

.200-01 

24.0 

.210-01 

.0 

.200-01 

24.0 

.190-01 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  D 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-.01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  EfOl  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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f 


in  >-»rmo  . moz  > 


iiiniiit«ii|i«iiiiaiBiaiimiiiiii«| 

BaaiaaaiaiaiiiiianiiiiiiaBBiaiBiiail 
aaaaaiaaaaaiaaaaBBaBaBaaaaaaaaaaaBiil 
MHiaaBaiaaflaaiiiaiBaaBiBBaBBaBaHil 
aaaaiiai  iiaiaaBaBiaaaaaml 

BBBBBBBBIBBBBBIBBBBBIBfli 

^HaiiiiiiaiBBBiBBaBiBBiaaiiiaiai 

jaBaaBaaaiBaaBBBBaaaaaaaiaaBaaap^SMal 

P|iiaBiBaBBaaaBaaaBiaaBiaB*ssiflaHiid 
■maiaiaiaaai  i9*:ssaaaBBiaii 

■BBBaaaBaiBr«*7s«aaaiaiBiBaBiaaH 
raBarTBaa^T^aitTBBaTTaaaiTiBi'iTaiarT 

BB^BBBBBB'jBBBBBBBlIBBBBBBBBBJBBBBBBB 

BBBkBMIJBBBBBBBBIBBBBflBBBIBBBBBBflBB 

88BBAI4r<BBBBRBBBBBBBBBBBBBBBBBIBIBBB 

i:Ki»:s:s:!iiis!isii!s!s!ssi:::8:} 

BBBaBiaaBiaBBBBaBaaaaaaaaaBBaBHMi 


Tift , M*S 

ENV ! RONftNT  5 
95  PERCE'  • R.H.  95  OEG  F 
(35  OEG  C) 


BBBBaBaBBafaaaaaa|a|BaaBaaaaaaaaBaaa 

laaaBBaBufiaBaBiBiaiiaiaaaBBiaiaaaBa 

BBBBBBBaaBBaaaaaaaaaaaBBBBBBaaaaBBBa 

BBBBBBMBBBBBBRIRIIBIRIBBBBBIBBBBBIB 

aaaaBaiaaaaaaaBBaaaBaBaaaBaaiaaaBaaa 

BBBBBIBBBBflBBBBBBIflBBBBBBBIflBBBRBBIB 

Baaiaa«aaBBBBaaiBaBBaaiaaaiaaiBByBa 

flaaaaaBaBaBBBBBBaaaaaaaBaaaaaaiBiiBB 

tiaaaaBiBaaaaiBBBiBBBaiaaaiaiaBBaaiB 

ibbbbbbbbbbbbbbibbbbbrbbbbbbbbbrbbbb 

aaaflaBBiHaaaaBBBaaaaaiauiBBBaBaaia 

BBBBap^BBBaaaBaBaaaaaaiBaBBBBaiaaBiP 

BaaaaaBBaaBMHmaSaauaB^ 

iBaaaaaaaBaaaaaaaaaaaaB»SfliBBBiaaaBB 

IBBBaBaaBBBBBiaiaa*:«aBBBBBB8BBBIBIB 

BBBaBBBBBaflBafSiaaBBBaiiaaaaaaBaiBia 

iBaiBiBiaiPjaBaBaaaaaBiaaaaaiaiBBaBB 

.'BBrTBBB-  i'IBBl  TBBBT'TBBBI  TBBB'T  TBBBf  7 

lab^iaBP^aapiBBiaBBaaaaaaaBBaBBaaaii 

BaaBihacflaaaiiaBBaaaaBBaBaBaBaaHaaaa 

BBaaaBaiBBaaaaaiBaaBaaaaBaaBiiBaaBfla 

s::;ss::::s:s::ss::ssss:iss:»ssss:s 

jat|BBaBBaBBBflBBaBaaaaaaaBBBBBiaBBaa 

BaaiBiBBBaaaBaaBaBBflflaflBaaaaaBBaaaia 

BIBIBBBBBaBBBBBIBBBBBBiaBBtBBIBBBBIB 

BiBBiaBBaaBBaaaiaaflBBBBaaaiaaaiBaaaa 

laaaiaBaBBBaBBaiBBiiiBiBaiaaaiBaaaaB 

BBBiBp^iaaaaaaaBBBaiBaaaaaaaiaaaaaaa 


TIME, 

ENVlROMtuT  B 
95  PERCENT  R.H. /SALT  AIR 
95  OEG  F (35  OEG  C) 


IBBBaBBBBBBRBBflBBBBBBaBB] 
mmmmmtMmmmmmmummmummmumal 

KBi^^HBaBBBaaBBBBBi|| 

mmmmmmmmmmmmmwm 

■aaBBBaaaaaaaaaaaaaaaaaal 
mmmmummmmmmmmmmmmmummmmmi 
■■■■■■««■■»!{«■■■■■■■■ 
mummmmmmummmmmmmmmmmmu 
mmmmmmmmmmmmmmummummmm 
mmmmmmmmmmmmmmmmmmmmmm 
■iaaaaaaiaaBBBaaaaaaaa 
■^■■■■■■■■■■■■Biaai«BaBB 
immmmmmmmnmmmmmmmmmw 
iaa«  aRaaaaiaRaa 

i^Kiaaaaar  iaBBBaap-'  r.m 

Bia*-c:iifl«aaBaBaBBBBaB 

lliaaaiaaaaiaaaaaaaaaaa 

KaBaaaaaBaaaaaaaBBaa 
mm ■■■■■■■■■■ mmummmm 

mmmmmmmmmmmummmmmmmwU 

iBaaBBflBaflpBBBaaaaaaaBaad 
■Aapaa  ■■■■■«  *■■»■■  aaaa  ■■ 


Tire.  MIS 

ENVIRONMENT  7 

HATER  irtCRSION  AT  70  OEG  F 

(01  KG  C) 


g .000 

L 

T 

A .006 


iiaBaiBBTaiBBiiaiViTBiaiRBiaail 
BaaBaanBaBBBaaaaBRBiaaBBaaaBl 
BaaBBBaaaaBaaaaaaaaaaaaaaaaaal 

aaaaaBBaaSaaaaaBaBaaaa^ 
BBaaaaBBRBB«aaaBaBBBaaaBaaa| 
aaaaBaaaBaBaaaaaaaaaaBBBBBaH 

■aBaaaaRaaaBBaBBBBaiBBaBBMsil 
■aaBaaaBBaaBaaaaBaaiaaaB5«iaBaa 
BRIBBRBBBBBBRBRRBRBBPSilRRBRRiJ 
BBBBBBBBaSBflBBflHBPSpBBBRBBflRil 
BBBBBBBBBBBRBBPStfaBBBBBBBBflaB| 
BBBBBaBBBBBPSiaBaBBBBBBBaBBBBil 
■aapaaBBPSpaPBPBBBBaaRBBB^^H 
PPBBiifMipPBPaPBBBBBBBBBB^M 

■■li|BiiBBB>B0  > ■ ■ sbbb  a aa  BBBil 
ia  iPBBPaaBl 

HRVRVHVI  A ; ; ;±::££i£l 

aaaaaaaauaBaaaaaaaBaBBaaB^^fl 


Tire.  OATS 

ENV1R0MCNT  8(C0) 
GASEOUS  OXYGEN,  70  OEG  F 
(01  KG  Cl  I.E-03  TORR 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -double  goldized  mylar.  1/4  mil 

PROPERTY  -EMITTANCE  (SIDE  0) 


ENVIRONMENT 

8 (EF) 

ENVIRONMENT 

8 ( GH  ) 

GASEOUS  FLUORINE. 

70  DEG  F 

9S 

PERCENT  R.H.  AIR/FIUORI 

(21 

DEG  C)  1 . E-01 

TORR 

MIXTURE  AT  9S  df.g 

F ( IS  DEG 

F 

days 

EMITTANCE 

F 

F P.P.  TORR 

EMITTANCE 

1 

.0 

.210-01 

1 

.000 

.210-01 

1 SO . 0 

.210-01 

. 100-02 

.270-01 

1 

.0 

. 190-01 

1 

.000 

.200-0  1 

ISO.O 

.220-01 

.100-02 

.240-01 

1 

.000 

.200-01 

.760*01 

.100-01 

1 

.000 

.210-01 

. 760+01 

.290-01 

I 

i 

* 

% 


notf,  .sfe  table  s for  identification  of  test  materialsivol  n 
.accuracy  of  measurements  is  estimated  TO  BE  ♦-.01  units 

.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  EtOI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 

l6S 


" i'bT  . 


1 


‘ f 1 rTWW 


material-  DOUBLE  GOL0I2ED  MYLAR.  | h MIl 


PROPERTY-  DELTA  EMITTAMCE 


£ .008 

L 

T 

A .006 

E 

M 

1 .OOM 

T 

T 

A 

N .002 

C 

E 


SSSSSSSSSSSSSSSSSSISSSSSSSmSSj 


■■■■■■■■a aagggggggggggl 


laaaaaaaaal 


TI«.  DAYS 


ENVlROTtCNT  8(EF) 

CASEOUS  FLUORirC.  7D  DEG  F 
(21  DEG  C)  l.E-03  TORR 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


m 


ADHESION  TEST  RESULTS 


Material*:  Double  Gold-Coated  Ifylar,  D-G-M 


ENVIRONMHIT 


DESCRIPTION 


Vacuum, 

< 10"6  Torr 


EXPOSURE  PARAMETERS 


3 

200° P (93#C) 
40#  R.H. 

95%  R.H.  at 

5 

95°  F (35°C) 

95%  R.H./Salt 

6 

Air  at  95*F(3?C) 

7 

Mater  Immersion 

i 

at  70*P  (21*0) 

8e, 

Gaseous  Oxygen 

10*3 

d 

at  70* P (21*0) 

10-3 

8e, 

Gaseous  Fluorine 

10*3 

f 

at  70* P (21*C) 

io-3 

95%  R.H./F2  at 

10“3 

h 

95*P  (35#<tf 

Tto 

24 

72 

2kO 

IF" 

2k 

72 

12 

2k 

72 

0.5 

2 

2k 

100 

*oo~ 

100 

36oo 

r 


COATING 

ADHESTION 




(PERCENT 

0^  or  F2 

Partial 

Press., 

Torr 

TEMP 

°R(°K) 

TIME, 

HR 

REMOVED, 

VISUAL 

ESTIMATIO 

66o 

(366) 

24 

660 

(366) 

240 

0 

530 

(294) 

240 

0 

140 

(78) 

240 

0 

37 

/ i \ 

240 

0 

Q/l  0/.5** 

0 

o/i  q/i** 
0 
0 
0 
0 


0 (substrate!  rippe'  easily) 


*See  Table  5 Tor  complete  identification  of  test  material  (Volume  I)c 
**Tvo  specimens,  one  measurement  each  side. 
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i . 'A  •*  v> 


PPOPERTY 


outgassing  behavior 


MATERIAL 


OOHBLE  GOLD  I ZED  MYLAR 


ENVIRONMENT  2R 

VACUUMt  | qE-06  TORP,66Q  OEG.R  ( 76S  DEG.K) 


TEST  OATE  072S7I 
TEST  CHAMBER  NO.  4 


SAMPLE  WEIGHT  = 1.0670  GMS. 


I.  ypOSUHL 

OUTGASSING 

TIME 

RATE 

HRS. 

GM./SOCM.-SE 

.87 

1 .27-1  1 

2.77 

1.72-1 1 

7. SB 

1 .49-1 1 

4.20 

1 .SI-1  1 

S.7S 

1 .SS-I 1 

6.  SO 

• .S6-I 1 

20.66 

7.86-12 

I0S.90 

1 .00-1 1 

I6S.0S 

* . 1 l-l 1 

sample  AREA  =|97S.  SO. cm. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

CO? 

o 

o 

• 

.00 

1 .00 

.11 

,00 

.89 

,00 

.00 

1 .00 

.00 

.00 

1 .00 

.00 

.00 

1 .00 

.00 

.00 

.99 

.97 

,06 

.02 

.90 

.07 

.02 

.12 

.37 

.00 

166 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  DOUBLE  GOLD I ZED  MYLAR 


I.X10*09 


ENVIRONMENT  26  VACUUM.  10-6  TORR.  660  0E6.  R.  (36S  0E6.  K. ) 


167 

LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY  - 0UTGAS5IHG  BEHAVIOR 

material  - double  goldized  mylar 


ENVIRONMENT  2C 

VACUU^t I 0E-06  TORR.510  DEG.R  ( 295  DEG.K) 

TEST  DATE  020271 

test  chamber  NO.  ? 

SAMPLE  WEIGHT  s I. 2080  GMS • SAMPLE  AREA  =2195.  SO. CM. 


EXPOSURE 

TIME 

OUTGASSING 

RATE 

GAS  COMPONENT 

fractions 

HRS. 

GM./SQCM.-SEC. 

H20  N2 

CO? 

.81 

1 .1S-I  1 

.89 

.10 

.01 

1 .11 

P.89-12 

.86 

.11 

.01 

1 .92 

6.18-12 

.81 

.16 

.01 

2. SO 

^.81-12 

.81 

.18 

.01 

l.bl 

2.28-12 

. 75 

.21 

.02 

4.70 

2.09-.2 

.71 

.25 

.02 

S.70 

1 • 54- 1 2 

.69 

.29 

.02 

6. AO 

1 .28-12 

.69 

.29 

.02 

7.18 

1 .07-12 

• 65 

.12 

.01 

7.7S 

1 .02-12 

.61 

.14 

.01 

16.  M 

1.4S-I1 

.22 

.66 

.12 

95.58 

1 .28-11 

• *6 

.57 

.07 

67.17 

1 .49-11 

.22 

.17 

.61 

168 

"*  -l  - * v:  -i  , i :*  r r.  i. 

\ 

*Tt  . . , - ','pu.wi  4* 


OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  DOUBLE  GOLD  I ZED  MYLAR 


I.XIO-* 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  DEG.  R.  (295  DEG.  K. ) 


169 

LOCKHEED  MISSILES  ft  SPACE  COMPANY 


m 


. 


PROPERTY 


outgassing  bfhavior 


MATERIAL 


DOUBLE  GOLDIZED  MYLAR 


ENVIRONMENT  MA 


VACUUM* icE-GA 

TORR.66O  0EG.R.I366  DEG. 

K ) FOR  ( 

SHRS.F0LI.OWFn  .,V 

gaseous  nitrogen  purge  at  760 

T0PR,S1U  OEG.R 

. (2qB  DFG.KI.F TP 

4Hps*FqLLoWEO 

by  qutgassing  tests  at 

S10  DEG 

.R,(29R  nFG.K) 

TEST  DATE 

0S0972 

TEST  CHAMBER  NO. 

2 

SAMPLE  WEIGHT  = 1 *0760  GMS. 

sample 

AREA  = 

I9S6.  SQ.CM. 

EXPOSURE 

CUTGASSING 

GAS  COMPONENT 

fractions 

TIME 

RATE 

/ 

HRS, 

GM./SOCM.-SEC. 

H2U 

N2 

C02 

.2S 

8.08-10 

.11 

• 00 

.69 

.SB 

S. 06-10 

. IS 

.00 

.89 

1 .SO 

1.79-1  | 

.so 

.00 

.so 

1.2S 

1.11-1  1 

.09 

.00 

.90 

9.00 

1 .01-1  1 

.97 

.00 

.SI 

9.67 

1 .08-1  1 

.26 

.00 

.79 

S.  17 

8.66-12 

.69 

.00 

.16 

S.7S 

B. 91-12 

. SB 

.00 

.9? 

21.00 

6.71-12 

.69 

,00 

.11 

77.2S 

9.IS-I2 

.71 

.00 

.29 

IU2.M? 

1 .09-12 

.70 

.00 

.10 
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OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  DOUBLE  GOLDIZED  MYLAR 


1 .XIO'09 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELkUM  PURGE  AT  760  TORR. 
530  OEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGASS! 
NG  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) 


r 

' ; 171 

LOCKHEED  MISSILES  * SPACE  COMPANY 


PROPERTY 


OUTGASSING  BEHAVIOR 


MATERIAL  - DOUBLE  GOLDIZED  MYLAR 


ENVIRONMENT  4B 

VACUUM* | UE-06  TORH.660  DEG.P.(366  DEG ,K ) FOR  6HR5 » FOLLOWED  PY 
GASEOUS  HELIUM  PURGE  AT  76O  TORR,S10  DEG. R. (299  DEG.K),FOP 

pups. followed  by  outgassing  tests  at  530  deg. r. 1294  dfg.k) 


TEST  DATE  0S20YI 
TEST  CHAMBER  NO.  4 


SAMPLE  Wr. 

I 6HT  s ».07SS  GMS 

EXPOSURE 

outgassing 

TIME 

RATE 

MRS. 

GM./SQCM.-SEC, 

2.92 

1.19-12 

9.61 

1 . 17-1? 

S.42 

I .22-1? 

26. 

S. 24-13 

SAMPLE  APEA  =|9S’.  SO. CM. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.2S 

.•♦6 

• 29 

.26 

.19 

.IS 

.21 

.19 

.90 

.11 

.70 

.19 

m 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  DOUBLE  GOLD I ZED  MYLAR 


I .x.O 


•09 


ENVIRONMENT  46  VACUUM.  10-6  TORR.  660  066.  R.  (366  0E6.  K. 
) FOR  6 HRS.  FOLLOVEO  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  OEG.  R.  (294  OEG.  K.)  FOR  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  530  GES.  R.  (294  OEG.  K. ) 


1T3 


LOCKHEED  MISSILES  Cfc  SPACE  COMPANY 


MATERIAL  -SINGLE  GOLDiZED  KAPTON,  1/4  MIL 
PROPERTY  -WEIGHT 


ENVIRONMENT 

1 

ENVIRONMENT  2 (AB) 

CONTROL*  70  DEG  F 

(21  DEG  C) 

VACUUM,  I.E-06  TORR.  200  OEG  F 

(93 

DEG  C) 

F DAYS 

GRAMS 

F 

HOURS  GRAMS 

1 .0 

.31820+00 

10.0 

. 32 1 80<  00 

1 

.0  .32800+00 

1 .0 

.34830+00 

240.0  .32700+00 

10.0 

.3SIS0+0O 

1 

.0  .34320+00 

1 .0 

.322*0+00 

240.0  . 34 1 SO+OO 

ISU.O 

. 32SS0+00 

1 .0 

• 3 1 9S0+00 

ISO.O 

.32000+00 

ENVIRONMENT  2 (BCDE) 

ENVIRONMENT 

3 

VACUUM,  1 

.E-06  TORR,  EXPOSURE 

HIGH  TEMPERATURE, 

200  DEG  F 

TIME  240 

HR 

(93  DEG  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  : GRAMS 

F HOURS 

GRAMS 

1 

- .32800+00 

1 .0 

.32310+00 

660 . 

367.  .32700+00 

24.0 

.32000+00 

1 

- .34320+00 

1 .0 

.32360+00 

660. 

367.  • 34 1 SO  + OO 

24.0 

.32400+00 

1 

• 32S40+00 

1 .0 

.34300+00 

S30. 

294.  .32400+00 

72.0 

. 347S0+00 

1 .0 

.31930+00 

72.0 

.31930+00 

1 .0 

.32430+00 

240.0 

• 3 1 4S0+00 

1 .0 

. 3S 1 00+00 

240.0 

• 3S000+00 

NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 


material  -single  GOLDIZED  KAPTON,  1/4  MIL 
property  -weight 


ENVIRONMENT  5 
95  PERCENT  R.H.  95  DEG 
(IS  DEG  C) 


ENVIRONMENT  6 
95  PERCENT  R.H. /SALT  AIR 
95  DEG  F (15  DEG  C) 


HOU'  S 


grams 


HOURS 


grams 


.0 

72.0 


.12150+00 

.12150+00 


.0 

72.0 

.0 

72.0 


.15000+00 

.17250+00 

.12720+00 

,15450+00 


environment 

7 

ENVIRONMENT 

8 (CD) 

wateh  immersion  at 

70  DEG  F 

GASEOUS  OXYGEN,  70 

DEG  F 

(21 

DEG  C) 

(21 

DEG  C)  I.E-01 

TORR 

F 

HOURS 

grams 

F 

DAYS 

GRAMS 

1 

.0 

* 14500  + 00 

1 

.0 

.14940+00 

.5 

.14600+00 

150.0 

.15250+00 

1 

.0 

.12120+00 

1 

.0 

.12580+00 

.5 

.12400+00 

150.0 

.12850+00 

1 

.0 

.12150+00 

2.0 

.12140+00 

1 

.0 

.12670+00 

2.0 

.12760+00 

1 

.0 

.15100+00 

24.0 

.15150+00 

1 

.0 

•12420+00 

24.0 

.12550+00 

note,  .see  table  s for  identification  of  test  materialsivol  n 

.ACCURACY  of  MEASUREMENTS  IS  ESTIMATED  TO  BE  2 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MATERIAL-  SINGLE  GOLOIZED  KAPTON.  I/m  mil 


PROPERTr-  DELTA  WEIGHT 


■■aHiaiBiiiiiiiiiimaiiniiamni 

iBiaaiiaiaiiiaiiaaaaiiaimagiaMiia 

aiiaaaiiamiaiiHHaHiiiiMiiiiiii 

•BaaaaiaMaiaaiaaaiiaaiaiaaaaiiaiiii 

BBBBB BBBBBBBBBB BBBBB IBIBBA 
■BBBB BBBBB BBBBB BBBBB BBBBB BIBB 
■■■■a ■■■■■■■■•••■•■I 

•laiaimaiaiamamaiamiimiBaa 
■bbbb aaaaBaaaaa bbbbb BaaaaaaaaB bbbbbb 
■8bbb  bbbbb bbbbb bbbbb bbbbb  aauimiM 
•■■■■■•■■■•■•••■■■■•■■•■a 
bbbbb  bbbubbbbb  bbbbb  bbbbb  bbbbb  bbbbbb 
aamaaaiaaaiaaiBaaaaaaaaaBiiaaiaiifl 
^^^vaaaaBaaaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaBaaaaBaaaaaaaaaaaaM 
laaaaaaaaaaaaaaaaaaaaBBaaaBaaaBBaaaB 
■Baia bbbbbbbbbb bbbbb ■■iBBBaaaBaaaaa a 
aaaBBaaaaaaaaaBBaaaBBBBBaBBaaBaBBBBB 
aaaBaaiaaaaaaaaBaaBa-aaaaaaBaaauaaaB 
■■■■■bbbbbbbbbb  bbbbbbbbbb  bbbbbbbbbb  a 
■■■■■■■•■a ■■■■■■■■■■■■■■■■■■■« ■■■§■■ 
• bb la  Biaaa  bbbb a a ibbb a a >a a a a a aa bbbb a a 
■■aaBBiBBaaBBaaaaaBaBBsaBBaBaiaaaaaa 
paiiaaaaaiaaBaaaiaaiiiiaiaaaaaaaaBar 


■ ■■■■ BBBBB  BBBBB 
aa  aa  a bbbbbbbbbb 

:::::::::::::::::::::::::::::: 


iiiiiiiiiiii-iiiiiiiii 
:::::: 


• BBi  BBBB  I | HI 

BB  BBB  B B BB  BBBB  BBBB  BBC  fl  BBBB  BBBfHWH 
■ BBBB a BBBB BBBBB BBBBB BBBBB BBBBBBBBBB&I 
BBBBB BBBBB BBBB 8 BBBBB BBBBB BBBBI BBIPbbI 
BBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBB I 1 
BBBBB BBBBBBBBBB BBBBB BBBBB BBBBB PABBBbO 
I BB B B BBBBB BBBBB BBBBB BBBBB BBBB? BBaBBBl 

■ ■BAB  BBBBB  BBBBB  BBBBB  BBBBBBBPiilBBBBBsfl 
■B BBBB IBB IB BBI B BBBBB B BBBB B?aBB BBBBB b| 
■BBBB IBB IB BBBBB BBBBBBBBBB kBBBI ■■■■■■■ 
laaaaaaaaaa1  aaBaBBaBBBi  bbbbbbbb 
■■■BaaBaBIBBBBBBBBBBBB^BaaBBBBBBBH 
■BBBB ■■■■■■■■■■ BBBBB P BBBB BBBBBBBBBB 
BBBBB  BBBBI BBaiBBIBB? BBBBB BIBBBBBBBBl 
■BBBB BIBB! BBBBB aiaai aBBBSBBBBBaBBaaa 
IBB IB  ■ ■■■■■■■■■  Br, BBBBBBBB  BBBBI BBBBBB 

■bb ■■■■■■■■■■■■ iiaaa ■■■■■ bbbbbbbbbbb 

■■■■■■■■■a ■■■'*■■■■■■■■■■■■■■■ ■•■■■■ 

■ ■■••  BBBB  I BB'<<  IB  BBBBB  BBBBB  BBBBBBBBBBB 
•BBBB BBBBBBBBBB BBBBB BBBBB BBBBBBBBBBB 
■BBBBBBBB «■■■■■ ■■■■■■■■■■■BBBBBBBBBB 
■■■■■■IP IB BBBBB BBBBB BBBBB BBBBB BBBBBB 

■ BBBB  B'.aaaaa  BIB  BBBBI  BBBBB  BBBBB  BBBBBB 
|MIP  4 BIBB  BBBBB  BBBBB  BBBBB  BBBBB  BBBBBB 

Hb^bbbbbbbbbibbbbbbbbbbbbbbbbbbbbbb 

fili* ■ BBBBB BBBBB BBBBB BBBBB aiBBIBBBBBB 
f" B BIB BBBB BBBB BBBBBB BBBBB BBBBBB BBBBBB 

I IBB IB  BBBBB BBBBB BBBBB  BBBBB BBBBB BBBBBBB 
I BBBB ■■•■■■ BBBBB BBBBB BBBBB BBBBB BBBBBB| 
I BBBB BBBBBB BBBBB BBBBB BBBBB BBBBI BBBBBbI 
I BBBB BBBBBB BBBBB BBBBB BBBBB BBBBB BBBBB pi 
I BBBB B BBBBB BBBBB BBBBB BBBBBBBBBBBBBBBBB 


TIME. 


ENV I ROBBCNT  5 
95  PERCENT  R.H.  95  OEG  F 
(35  DEG  Cl 


ENV1ROBCNT  6 
95  PERCENT  R.H. /SALT  AIR 
95  DEG  F (35  OEG  Cl 


i:SSS£:::ii 

:::::::::::: 


::::::::: 


::::::::::: 


:::::::: 


MIBBBBBBBBBflBBBBHMMHHgi 
■■■■■■■■■■■■BBBB 

::::::::::::::::::::::::::::: 

■ ■■■■■■■■■■■■■■■■■■IBB B B BM 

I:::::;:::::;:;:;:;;:;;::;: 


T|tC«  MR* 


■■•«■«•! ip 

■■•■■■■Baa 


■•■■■■■■■■■■I 


!■■■■■■■ ■■«■■■■■■■■■■■■■ •■■ 

!Sbm!!!!U!!!!!!iS!S!bi!b| 


TtlC.  OATS 


ENVIROWCHT  7 
MATER  IftCROION  AT  70  OCO  f 
OCO  C> 


cnvirqmicnt  atcoi 
0A9C0U9  GxrOCN,  70  OCO  f 
(ft  OCO  Cl  1.C-0I  TONI 


LOCKHEED  MISSILES  A SPACE  COMPANY 


■ 


Aaaatiii 


MATERIAL,  -SINGLE  GOLDIZED  K',PTON*  |/M  MIL 
PROPERTY  -WEIGHT 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 ( GH ) 

GASEOUS  FLUORINE*  70  DEG  F 9S  PERCENT  R.H.  AIR/FLUORINE 

(21  DEG  C)  I.E-03  TORR  MIXTURE  AT  95  DEG  F<35  DEG  C).M  HR 


F DAYS 

GRAMS 

F F P.P,  TORR 

GRAMS 

1 .0 

.32450+00 

1 .000 

.34770+00 

150.0 

.31150+00 

, 100-02 

.35250+00 

1 .0 

.32000+00 

1 .000 

.32900+00 

1 SO . 0 

.32750+00 

. 100-02 

.13350+00 

! .000 

.31950+00 

.760+03  SAMPLE 

DESTROYED 

1 .000 

.32830+00 

.760+03  SAMPLE 

DESTROYED 

NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  SINGLE  GOLDUeO  KAPTOh.  I/h  NiL 


PROPERTY 


delta  WEIGHT 


ENVIROMCNT  0(EF> 

gaseous  fluorine,  70  oeg  f 

<21  OCGO  1 -E-03  TORR 


179 


LOCKHKCD  MISSILES  * SPACE  COMPANY 


MATERIAL  -SINGLE  GOLDIZED  KAPTON,  |/4  MIL 

property  -tensile 


ENVIRONMENT 

1 

ENVIRONMENT  2 (AB) 

Control ♦ 70  deg  f 

(21  DEG 

C ) 

VACUUM » I.E-06 

TORR,  200 

DEG  F 

<91 

DEG  C) 

F DAYS 

LB/IN 

N/M 

F 

HOURS 

LB/IN 

N/M 

.0 

.410+01 

.718+01 

.0 

• 184*0  1 

.671+01 

240.0 

.418*0 1 

.767*01 

10.0 

.418  + 01 

.712+01 

240,0 

.444*0 1 

.778+01 

10,0 

.410+01 

, 7S 1 + 0 1 

ISO.O 

.448  + 0 1 

, 78S  + 01 

ISO.O 

.460+0  1 

.806*01 

ENVIRONMENT  2 (BCDE) 

environment 

1 

VACUUM,  I 

1 .E-06 

TORR,  EXPOSURE 

HIGH 

TEMPERATURE, 

200  DEG 

F 

TIME  240 

HR 

(91 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  K 

LR/IN  N/M 

F 

HOURS 

LB/IN 

N/M 

660. 

167. 

.418+01  .767+01 

24.0 

.420+01 

.716+01 

660. 

167. 

.444+01  ,778+01 

24.0 

.186+01 

.676+01 

S10. 

294. 

.420+01  .716+01 

72.0 

.194+01 

.690+01 

72.0 

.444+01 

.778+01 

240.0 

• 452+0 1 

.792+01 

240.0 

•466+01 

.816+01 

NOTE,  .SEE  TABLE  «»  FOR  IDENTIFICATION  OF  TEST  MATERIALSlVOL  !) 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  4 PERCENT 

.the  dependent  variables  are  in  scientific  notation 
the  e+oi  etc.  is  the  exponent  of  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


j 
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material,  -single  GOLDIZED  KAPTON.  1/4  MIL 
property  -tensile 


ENVIRONMENT  S 
9S  PERCENT  R,H,  9S  DEG  F 
ns  DEG  C) 


ENVIRONMENT  6 
9S  PFRCENT  R.H./SALT  / IR 
9S  DEG  F ITS  DEG  C) 


F HOURS 


LB/IN  N/M  F HOURS 


L B / I N N/M 


72.0  .110+01  . S78+01 

72.0  .426+01  .746+01 


72.0  .171+01  .662+01 

72.0  .124+01  .S6R+01 


ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATFR  IMMERSION 

AT  70  DEG 

F 

GASEOUS  OXYGEN. 

70  DEG  F 

(21  DEG  C) 

(21 

DEG  C)  I.E- 

01  TOPR 

F HOURS 

LB/IN 

N/M 

F 

DAYS 

LB/ IN 

N/M 

.s 

.404+01 

.708+01 

ISO.O 

.406+0  I 

.711+01 

.s 

.440+01 

.771+01 

ISO.O 

.246+01 

.411+01 

2.0 

.426+01 

.746+01 

2.0 

.400+01 

.701+01 

24.0 

.410+01 

.718+01 

24.0 

.124+01 

.S68+01 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-  4 PERCENT 
.THE  DEPENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


lfle 


jf 


MATERIAL  -single  goldized  kapton.  I/m  MIL 
property  -TENSIlE 


FNVIRONMENT  8 (EE)  ENVIRONMENT  8 (GH) 

GASEOUS  KUORINF.  70  DEG  F <?S  PERCENT  R.H.  A I R /El  MOP  T * T 

(?l  DEG  C)  I.E-03  TORR  MIXTURE  AT  <?S  DEG  F ( 3S  DEG  0.4  up 


E DAYS 


I.  B / I N N / M 


E E P.P.  TOR*  LB/ 1 N 


/M 


ISQ.O  .176+01  .308+03 

ISU.O  .426+0 i . 7H6+U ' 


. ion-02 
. 1 00-02 

. 760  + 03 
.760+03 


. M 30  + 0 I .7S3  + 03 
. M 0 6 + 0 i . 7 I I ♦ 1 ’ 3 
SAMPLE  RFSTwgyF' 
SAMPLE  DESTROYED 


K 


NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  *♦  PERCENT 

.the  dependent  variables  are  in  scientific  NOTATION 
THE  E40I  ETC.  IS  THE  EXPONENT  OF  IU 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I It  1 HE  F COLUMN 


MATERIAL-  SINGLE  GOLD! ZED  KAPTQN.  J/M  MIL 


PWCRTf-  TENSILE 


ENVIROMCNT  •(CP) 

GASEOUS  rLUOftltf.  70  OTG  P 

(2i  ocg  o i c-ci  toss 


l 


IB 5 

LOCKHEED  MISSILES  S SPACE  COMPANY 


MATERIAL  -SINGLE  GOLDIZFD  KAPTON,  I /9  MIL 
PHOPFPTY  -EMITTANCE 


ENVIRONMENT  I 

CCITHOl*  70  Htf,  F ( ? | OFG  C ) 


ENVIRONMENT  2 (AM) 
vacuum.  I . E-06  TORR,  200  MFC,  C 
(91  OFG  C! 


F 

DAYS 

emittance 

F HOUPS 

F.Mf  7TANCF 

1 

.0 

. I 80-0  1 

10.0 

.200-0  1 

1 .0 

. 1 8 0-0  1 

1 

.0 

. 1 70-0  1 

290.0 

. I 60-0  1 

10.0 

.200-0  1 

1 .0 

.200-0  1 

1 

.0 

. 190-01 

290.0 

. 160-0  1 

ISO.O 

.310-01 

1 

.0 

. 1 80-0 1 

ISO.O 

.310-01 

ENVIRONMENT  1 


VACUUM, 

.E-06 

TORR.  EXPOSURE 

HIGH 

TEMPERATI'PF.  200  DFG 

TIME  290 

HR 

(93 

DEG  C)  90 

PERCENT  R.H. 

F DEG  H 

DE  X 

EMITTANCE 

F 

HOURS 

fmttancf 

1 

m 

.180-01 

1 

.0 

,170-01 

660. 

7 • 

.160-01 

?9.0 

.210-01 

1 

m 

.200-01 

1 

.0 

. 180-01 

660. 

367. 

.160-01 

29.0 

.210-01 

1 

• 

.170-01 

1 

.0 

. 180-01 

S30. 

299. 

.220-01 

72.0 

.210-01 

1 

- 

.160-01 

1 

.0 

.190-0  1 

S30. 

299. 

.200-01 

72.0 

•c 10-01 

1 

• 

.170-01 

r 90 . J 

.180-01 

1 

.0 

.170-01 

290.0 

.190-01 

NOTE 


.SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALSI VOL  D 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  PE  ♦-.01  UNITS 
.THE  DEPENDENT  VARIABLES  ARC  IN  SCIENTIFIC  NOTATION 
THE  €>0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARRED  WITH  I IN  THE  F COLUMN 
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T 


MATERIAL-  SINGlF  GOLDI7CO  *APTON.  \/H  MIL 


PROPtRTY  OtLU  tM|  T T ANCE 


CMV IRONMCNT  | 

CONTROL ♦ 10  0(0  f <21  0(0  Cl 


(MVIM>*»‘V  ?ia*i 

vtruuM.  » *-r . torr.  eto  ocg  f 

i«J  0(0  C) 


» 

I 

l 


A 

I 

•p 

i 


8 .•»« 


■ 

•a 

Mi 

a 

a 

■ 

a 

» 

a 

• 1 

ia 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

• 

a< 

ia 

a 

* 

a 

a 

a 

a 

ai 

ip 

a 

a 

a 

a 

a 

a 

a 

A 

h 

a 

a 

a 

■ 

ai 

[9 

a 

a 

a 

a 

a 

a 

• a 

ia 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a1 

9 

■ 

Nl 

ia 

a 

a 

a 

a 

a 

a 

aa 

ia 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

11 

ia 

a 

a 

• 

a 

a 

a 

«U 

it 

i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

9 

a 

a 

ai 

ia 

a 

a 

a 

a 

a 

a« 

ia 

a 

• 

a 

a 

a 

a 

a 

a 

a 

a 

a. 

a 

• i 

• a1 

a 

a 

a 

aa 

ia 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

ai 

ai 

ia 

a# 

a 

a 

a 

a 

a 

a 

a 

| 

aa 

aa 

i» 

ia 

a 

a 

s 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

at 

aa 

a 

a 

a 

S 

aa 

■ a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 
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DRMimn  1 

m'#i  wwiui,  monr 

lUKICi  M POCOlf  ».*• 


ia? 


LOCKHEED  MISSILE*  & SPACE  COMPANY 

I I * ^ 


MATERIAL  -SINGLE  GOLDIZED  KAPTON,  1/4  MIL 
PROTEST  1 -EMITTANCE 


ENVIRONMENT  S 

ENVIRONMENT  6 

9S 

PERCENT  R.H, 

9S  DEG  F 

9S 

PERCENT  R 

.H./SALT  AIR 

( IS 

DEG  C) 

9S 

DEG  F ( 3S 

OEG  C) 

F 

HOURS 

EMITTANC^ 

F 

HOUPS 

emittancf 

1 

.0 

. 180-01 

1 

.0 

,200-f)  1 

72,0 

. 190-01 

72.0 

.230-01 

1 

.0 

.170-01 

1 

.0 

.170-01 

72.0 

.190-01 

72.0 

• 2S0-0  | 

ENVIRONMENT  7 

WATF«  IMMERSION  AT  70  DEG  F 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN ♦ 70  DEG  F 


(21 

OEG  C) 

(21 

DEG  C)  1 

.E-03  TORR 

F 

HOURS 

EMITTANCE 

F 

DAYS 

EMITTANCE 

1 

.0 

.180-01 

1 

.0 

.190-01 

.s 

.220-01 

ISO.O 

.240-01 

1 

.0 

. 180-01 

1 

.0 

.190-01 

.s 

.210-01 

ISO.O 

•2S0-0 1 

1 

.0 

.180-01 

2.0 

.210-01 

.0 

.170-01 

2.0 

.200-01 

1 

.0 

.180-01 

2H.0 

.200-01 

1 

.0 

.190-01 

24.0 

• 190-01 

NOTE,  ,SFE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  t-,03  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  single  gold ! ZED  KAPTON.  i/m  mil 


PROPERTY-  DELTA  EMITTANCE 


■■■ 

■MsamnuaHaSSaatSaai  ■•■>*«>•••■ 

■■■■■■■■■■■■■•■■MaaiBaaiiiaaBiaiaii 
iiaaaaaBaiaiBiBiBaaaaaaaaiiaiaaaaaia 
aiBaaaaBaaeaaaaaaaBaaaiaiaaaaaaaBaaa 
BaBaaBaBaBBBBBaaaBBaaBBaBaaaBaiaaaaa 
aiBBaBBBBaBBBBaaBBBBBBBBBBBBaaaaiBaB 
IBBIB  BBIBI aaiaa IBBaB  aBIBI bbbbb  a aafla  B 
IIIIBBIIII BIBB I IBBIB BBBBB Bill! I BIBB I 
bbbbb BBBBBBBBBBaBBaBaBBBBBaBBB  aaaaaB 

BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBBB 
• BBBBBBBBB BBBBB BBBBBBBBBB BBBBB  BBBBB B 
BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBBB 
BBBBB BBBBBBBBB IBBBBB BBBBB BBBBB  BBBBBB 
BBBBB BBBBB BBBBB BBBBB BBBBB BBBBB BBBBBB 
BBBBB BBBBB BBBBB BBBBB BBBBB BBBBBBBBBB B 

S^HB  BBBBB  BBBBB  BBBBB  BBBBB  BBBBB  BBBBBB 
^■B  BBBBB  BBBBB  BBBBB  BBBBB  BBBBB  IBB  IBP 
BBBBB  BBBBB  BBBBB  BBBBBBBBBB  BBBBB  MIIBH 
—— — — B BBBBBBBBBB  I ill..  71 

■HVttaTITi  b bb  b b b a J 

MMMBBflMHBi 

n mm  1 1 WTT1 

iiTTiiiTTiii 

MIBIBIBBBII 

BIB 


BBBBBB BBBBBBBBB BBBBB BBBBBBBBBBBBBBBB 
BBIBI BBIBI IBBIB BBBBB BBIBI ■•■■■•BBBBB 
l■■l■l■■■IBI■ll•B■■BI■•l•■■■■■B■■■■■ 
BBI IB BBIBI IBBIB ■BBBBBBIII BBBBB IBBBBB 
IIBIIflBaill|4i;B{BBIIIBBIIBaBBBIlBBIB 
BBBBB IB BBBBBB I BBBBBB IBB II BBBBB IBBBBB 
IBBIB BBBBB BBBBB laiBBBBIBBBBBBBIBBBBB 
IBB  till  III  BUB  BBBBBB  BBIBI  BIB  IB  IBBBBB 
• I BIB II ■ Bill BIB BBBBB BBIBI BBBBB IBBIB  ■ 
■BBBBBBBBB ■•■■■!■■■■ ■■■■■■■■■■ BlBlBf 


lliiifliliiiiiif iiiliifiSISiiiiiiiiltl 


IIIIIIIIIBIIBIBIBIIBIIIIIlIBBB'SaBIB 
aiBaiaBBBIBIBIBIBIBB§BIBIIBf«*IBBBII 
IBBIIBBBBI BBBBB BBIBB IBB** •■■■■ BBBBBB 
IIBIBIIIIIIIBUlIBBIBtiBIIBIIlIBBBIP 
ll■l■la■llll■•ll■*:«IIIBlll■•BI■■■•B 
III I B BBIBI IBB ■*«■■■! IBB Bl IBBIB IBBBI I 
• ■ ■ • • • BII>f;«IIBBIMtBIBIM>IIBIIHB 

IB  BBB  IB*  *i  BBBBB  BIIBIBIB  If  BBBBB  IBMIS 
BIBB* .Bill ■BBBBBBBBBBBIBIBBBBBIBBBBB 
«•■ BBBBBBBBBB BBBBB BBIBI BBBBB BBBBBB 
I BBir  ■■■  III.  BIB*  ■•!!•■  TBBB.g 


Tire,  ms 

time,  ms 

ENV 1 POtCNT  5 
95  PERCENT  R.M.  95  DEG  f 
<35  DEG  Cl 

ENV1R0NTCNT  6 
95  PERCENT  R.h./SALT  AIR 
95  DEG  F <35  OEG  C> 

!■■■•■■■■■■■■■■■■■■■■■■ 


I IBBBIBBIBBBIBBIBBBIBBI 
iBBBBIBBiBBBBBBBIBBIIBI 


■■■■■■■■■ 

I 

I IBBIBBIB 


■ ■■■■■■aippl 


I ass  ■ I 

■ Bill ■■■■■■ BBBBB B BBBBBBBB III 
II  ■■  1 

1 BBBBBBBB BBBBBBBB BBBi 
BBBBB BBBBBB BBBBBBBBB* 

■ll  BBBBBBBB  BIBB  BBBBBBBBB^^H 
■aBSBBBBBBaaaaBBBBafl BBBBBBBBBB 
I BBI BBBBBBBB BBBBB BBI BBBBBaBa  BB 
BB BBBBBB BBBBBBBB BBI B BBBBBBBB  BB 
BBBflBBBflBBBBBBBBIBBB BBBBBBBBBB 
1 BBI BBBBBBBB BBIB  BBBBBBBB BBBB  BB 
■■■■■■■BBBBBBBBB BIBB BBBBBBBBBB 

lIBBiaBaaBBBBBBBBBBa BBBB BBBBBB 

■■■BBBBB BBBBBBBB BIBB BBBB BBBBB* 
BIBB BBBB BBBB BBBBBBBB BBBB BBBB BBi 
■■■■■■■BBBBB BBBBBBBB BBBBBBB*** 
BBBBBBBB BBBB BBBB BBBB BBBBBf^BBB 
BBBB BBBBBBBB BBBBBBBBBB*^ BBBB IB 
BBBB BBBBBBBB BBBB BIB* BBBBBBBBBB 
BBBB Bill BIBB BIBB I IBBB BBBBBB 
BBBB BBBB BBBBBB* m BBBB BBBB BBBBBB 
BBBB BBBB BBB* BBBBBBBB ■BBBBBBBBB 
BBBBBBBB*^ BBBBBB ■■■■■■■■ ■■■■■■ 

B BIB BBT- BBBB BBBB BBB BBBBB BBBBBB 
■■■»«■■■ BBBB BBBB BBBB BBBB BBBBBB 
* ^ «■■■■■ IBBB ■>■■ IBB I BBBB BBBB*B 
I ■■«  IBI'lir  ' ■■*  IK  ■■!  'BBT’  ■ 

Ilk  ■■■•■■■■  B fi  ItBIlBl  BB  IIBailBIBB 
| ■■■■BBBB1JBBB  BBBB  BBBB  BBBB  BBBBBB 

■ ■■■■*«■  BBBB 

| BBBBBBBBBB*!  BBBB  BBBB  BBBB  BBBB  Bp 


CNV1RCMCNT  7 

CNVIR0W€NT  «<C0> 

HATER  IlfCRf  ION  AT  70  SCO  r 

GASEOUS  OxrOCN,  70  DEO  F 

<ei  oco  ci 

<21  DEO  Cl  l.C-03  TORN 

189 

LOCKHEED 

MISSILES  ft  SPACE  COMPANY 

material  -single  goi.dizfd  kapton,  i/r  mil 

PROPERTY  -EMITTANCE 


ENVIRONMENT  8 (EF) 
GASfOUS  FLUORINE*  70  OEG  F 
(?l  DEG  c ) I .E-03  TORR 


ENVIRONMENT  8 ( GH ) 

9S  percent  r.h.  aih/fluorine 

MIXTURE  AT  9S  DF.G  FITS  DEO  0*9  HR 


F 

DAYS 

EMITTANCE 

F F P.P. 

TORR  EMITTANCE 

1 

.0 

. 1 70-01 

1 .000 

.190-01 

ISO.O 

.2  1 n-0  1 

. 100-02 

• 2S0-0 1 

1 

.0 

. 180-01 

1 .000 

. 160-01 

ISU.O 

.200-01 

. ion-02 

.270-01 

1 .000 

.190-01 

.760+01 

sample 

DESTROYED 

1 .000 

. 180-01 

.760+01 

sample 

DESTROYED 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  HAT£RULS(VOL  I) 
•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.01  UNITS 
.The  de°endent  VARIABLES  are  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRF-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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in 


MATERIAL-  single  gold i zed  kapton 


|/N  MIL 


PROPERTY-  DELTA  EMITTanCE 


ENVIRONMENT  8(EF) 

GASEOUS  FLUORlfC.  70  DEG  F 
tat  DEG  C)  i .E-03  TORR 


191 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -SINGLE  GOLDlZED  KAPTON,  |/H  MIL 
PROPERTY  -REFLECTANCE 


ENVIRONMENT 

1 

ENVIRONMENT  2 (AB) 

CONTROL ♦ 70  DEG  F 

(21  DEG  C) 

VACUUM.  I.E-U6 

TORR,  200  DEG 

(93 

DEG  C) 

F DAYS 

reflectance 

F 

HOURS 

REFLECTANCF 

1 .0 

.733+00 

10.0 

.733+00 

1 

.0 

.696+00 

1 .0 

.733+00 

240.0 

.640+00 

1 U.O 

.71  1+00 

1 

.0 

.733+00 

I .0 

•734+00 

240.0 

.740+00 

ISO.O 

,737+00 

1 .0 

• 73S+00 

ISO.O 

.730+00 

ENVIRONMENT  2 ( BCOE  5 

ENVIRONMENT 

3 

VACUUM, 

.E-06 

TORR,  EXPOSURE 

HIGH 

TEMPERATURE, 

200  DEG  F 

TIME  240 

HR 

(93 

0E6  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  K 

REFLECTANCE 

F 

HOURS 

REFLECTANCE 

1 

_ 

.696+00 

1 

.0 

.740+00 

660. 

367. 

.640+00 

24.0 

.748+00 

1 

- 

.733+00 

I 

.0 

.731+00 

660. 

367. 

.740+00 

24.0 

.743+00 

1 

- 

.733+00 

1 

.0 

.730+00 

S30 » 

294. 

.733+00 

72.0 

.739+00 

1 

- 

.734+00 

1 

.0 

.734+00 

S30. 

294. 

.734+00 

72.0 

.738+00 

1 

.0 

.736+00 

240.0 

.740+00 

1 

.0 

.739+00 

240.0 

.744+00 

NOTF.  .SFE  table  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  H 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦••02  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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?v,  C3:j  ai-i.'r  ;>o 


MATERIAL-  SINGLE  GOLOIZED  KAPTON.  | m MIL 


property-  delta  reflectance 


■■■■■■■■■■■•a 
■■■■■•■■■■■■a 
■■■■■■■aaaaaa 
aaaaaaaaaaaaa 
aniiinmii 
aa aaaaaaaaaaa 
■■■■■■•■■■»■■ 
■■■■■■■■■■■■a 
■■iiiiaaiRiif 
■■■■■■■■■■•a a 
■■■■■■■■■aaaa 
•■■■■■■■■■■■I 

■■■■■■■■■■■■a 

laaaaaaiiiiaa 

■■■■■■■■■■■■■ 

■■•aaaaiaaaal 

aaiBaaaiiaail 


laaaaaaaaaaaaaal 
Raal 

laaaaaaaaa — 
miaaiaiiaiii  ] 
■aaaiaaaaai 


laaa  aaaa  aaaaaa 
Hiniiiiiiaul 
■aaaaaa aaaa aaaaaal 
■■■■■■■■■■a aaaaaal 
■■■■■aaaaaa aaaaaal 
■■■■■■■■■■■aaaaaal 
■■■■■■■■■■■■aaaaa| 
■■■■a aaaaaa aaaaaal 
■■■■■■■■■■■■■■■■■! 
■bbbibb aaaa aaaa aa| 
■aaaaaaaijaaaaaaal 
■aaaaaaflBBiiaBRaal 
aaaiaaaMMBaaaaal 
■■■■■■■■■■■■■■■■■| 
■aaaaaa aaaa aaaaaal 
■aaaa aaaaaa aaaaaal 
■aaaaaaaaaaaaaaaa| 
■aaaaaaaaaaaaaaaa| 
■■■■•aaaaaa aaaaaal 


■■■•■■■■■■a 


zz: 


aaaa aaaa aaaa aaaa aaaa a aaaa aaaa 
aaaaaaaa aaaaaa aaaa aaaaaa ■ 
aaaa aaaa aaaa aaaaaaaa aaaa aaaaaa 
aaaa aaaa aaaa asaa aaaa aaaaaaaaaa 


■■■■■■aaaia 


■•■■■■■■■■a 


TIME.  DATS 

TIME.  HRS 

ENVIlOfCNT  1 

CONTROL.  *T0  OCG  f (21  DEO  Cl 

ENV1R0MCNT  2<AS> 

VACUUM.  l.C-08  TORN.  200  OCG  F 
(03  OCG  C) 

■aaaaaal 


■aaaaaal 

■aaaaaal 

■aaaaaal 


■aaaaaal 


aa 

wwww 

aaaa 

VS 

■ a 

■ ■ 
If 

■ T 

is 

!i 

mm 

mm 

aaaa 

mm 

m mm  m 

mm 

aaaa 

aa 

aaaa 

mm 

aaaa 

aaaraaia 

mm 

■ ■aa 

mm 

aaaa 

■ a 

aaaa 

aa 

aaaa 

aa 

aaaa 

a- 

mm 

aaaa 

mm 

aaaa 

m m 

aaaa 

-mm 

aaaa 

mm 

aaaa 

mm 

a aaa 

mm 

aaaa 

m a 

aaaa 

mm 

■ aaa 

mm 

■ ■■a 

aa 

aaaa 

mm 

a aaa 

mm 

aaaa 

m m 

aaaa 

W.  OCOI  w 

noCt 

OfflRMOfT  t'BCOEl 

CNVlKQMtKf  I 

vacuum,  i .c-a  ram.  cmm 

NION  TOWIATURC.  N0K0F 

tik  m m 

<•>  l»  Cl  NO  PERCENT  ft.M. 
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. . . 

LOCKHSKD  MlSaiUCa  * 

•ACE  COMPANY 

MATERIAL  -single  GOLDIZED  KAPTON,  1/4  MIL 
property  -reflectance 


environment  s 

9S  PERCENT  R.H.  9S  DEG  F 
(3S  DEG  C) 


ENVIRONMENT  6 
9S  PERCENT  R.H. /SALT  AIR 
9S  DEG  F HS  DEG  C) 


F HOURS 

I .0 

72.0 

I .0 

72.0 


reflectance 

.727+00 

.731+00 

.736+00 

.720+00 


F HOURS 

I .0 

72.0 

I .0 

72.0 


reflectance 

.737+00 
. 73S+00 
.736+00 
.736+00 


ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATFR  IMMERSION 

AT  70  DEG  F 

GASEOUS  OXYGEN* 

70  DEG  F 

(21 

DEG  C) 

(21 

DEG  C)  I.E- 

03  TORR 

F 

HOURS 

heflectance 

F 

DAYS 

reflectance 

1 

.0 

.736+00 

1 

.0 

• 7S8+00 

.S 

.718+00 

ISO.O 

.730+00 

1 

.0 

.742+00 

1 

.0 

.731+00 

.s 

.736+00 

ISO.O 

.721+00 

1 

.0 

.741+00 

2.0 

.732+00 

1 

.0 

.733+00 

2.0 

.737+00 

1 

.0 

•73S+00 

24.0 

.732+00 

1 

.0 

.731+00 

24.0 

.723+00 

NOTE . .SFE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-.02  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


igk 


.•M 


MATERIAL-  SINGLE  GOLD  1 ZED  KAPTQN.  l /M  MIL 


property-  delta  reflectance 


ENV  [RONPCNT  5 
95  PERCENT  R.H.  99  DEG  E 
<15  OCG  C» 


ENVtROMCNT  7 

MTC«  fffCMION  AT  70  OCO  P 

ttl  oco  c> 


ENVIROtCNT  6 
95  PERCENT  R.H  /SALT  AIR 
95  DEG  F (35  OCG  O 


TOC*  Dm 


CNVIHOMNT  ilCOl 
OASOUft  OXVOCM.  70  oco  r 
(01  OCO  Cl  I.C-01  TOM 
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LOCKHEED  MISSILES  * SPACE  COMPANY 


MATERIAL  -SINGLE  GOLDIZFD  KAPTON,  1/4  MIL 

pkopfrty  -reflectancf 


ENVIRONMENT 

8 (EF) 

ENVIRONMENT  8 ( GH ) 

GASEOUS  FLUORINE, 

70  DEG  F 

9S 

percent 

R.H,  air/fluorine 

(21 

DEG  C ) 1 ,E-01 

TORR 

mixture  at 

9S  DFG  F ( IS  DFG  C 

F 

DAYS 

reflectance 

F 

F P.P. 

TORR  REFLECIANCE 

1 

.0 

.719+00 

1 

.000 

.711+00 

ISU.O 

.704  + 00 

. 1 00-02 

.711+00 

1 

.0 

• 7S7+00 

1 

.000 

.718+00 

ISU.O 

.71 1+00 

. 100-02 

.711+00 

1 

.000 

.711+00 

• 760  + 01 

sample  destroyfd 

1 

.000 

.741+00 

.760+01 

sample  destroyed 

NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  T) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.02  UNITS 
.THE  DEPENDENT  VARIARLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  ETOI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  SINGLE  GOLOIZEO  KAPTQN,  1/h  MIL 


PROPERTY-  DELTA  REFLECTANCE 


ENVIROMCNT  9IEF) 

GASEOUS  FLUORI«,  70  OCG  * 
(21  OCG  C»  T.C-OJ  TOAR 


19T 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


ADHESION  TEST  RESULTS 


Material* : Single  Gold-Coated  Kapton,  S-G-K 


EXPOSURE  PARAMETERS 


Partial 


HIVIROlWHiT 

No. 

DESCRIPTION 

2 

Vacuum, 

. -6 

5 10  Torr 

3 

200*F  (93*C) 
UO*  R.H. 

5 

95*  R.H.  at 
95 *F  (35*C) 

6 

95*  R.H./Salt 
Air  at  95*F(35C) 

Uttar  Bwralca 
at  70*F  (21*C) 


Oaaaoua  Oxygen 
at  70*F  (21* C) 


8a,  Oaaaoua  Fluorine 

f at  70*F  (21*0) 


8f,|  95*  R.H./F0  at 

h 


•R(*K) 


660 


COATING 
ADHEGTION 
(PERCENT 
I REMOVED, 
TIME,  | VISUAL 

ESTIMATION) 


1/3#* 


o/.ooi** 


100 

3600  .001/. 001** 


Dm  troy**  1 
mrlrtmm&at 


i 


• Sea  Table  5 for  complete  identification  of  teat  Material  (Voluat  I) 
*Tvo  speclmena 


FLEXIBILITY  TEST  RESULTS 


Material*:  Single  Gold-Coated  Kapton,  S-G-K 


PROPERTY  - OUTGASSING  9EHAVI0R 
MATERIAL  - SINGLE  GOLOIZED  KAPTON 


ENVIRONMENT  2B 

VACUUM,  ioE-06  T0RR-S60  DEG.R  < 16S  DEG.K) 

TEST  DATE  012971 
TEST  CHAMBER  NO.  I 

SAMPLE  WEIGHT  = 4.4000  GMS.  SAMPLE  AREA  =741?.  SO.fM. 
EXPOSURC  OUTGASSING  gas  ccmpo.  „.;t  FRACTIONS 


TINE 

PATE 

HRS. 

Gb./SQCM.-SEC. 

H20 

N2 

CO  2 

1 . 14 

7.S6-J2 

.77 

.21 

.01 

2.1 1 

4.64-12 

.71 

.16 

.11 

1.  IM 

1.79-12 

.82 

.11 

.OS 

1.72 

1.49-12 

.81 

.12 

.OS 

4.67 

1.21-12 

.78 

.IS 

.07 

S.76 

1.01-12 

.82 

.11 

.07 

14.67 

2.40-1? 

.91 

.07 

.02 

41.76 

2.12-12 

.86 

.08 

.06 

64.17 

2.12-12 

.86 

.08 

.06 

OUTGASSING  RATE  - GM./SQCM.-  SE 


PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  GOLD I ZED  KAPTON 


I .XIO-09 


ENVIRONMENT  2B  VACUUM.  10-6  TORR.  660  DEG.  R.  (365  DEG.  K. ) 
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3- 


LOCKHEED  MISSILES  St  SPACE  COMPANY 


PROPERTY  - OUTGASSING  BEHAVIOR 
HATgRlAL  - single  goldized  KAPTON 


ENVIRONMENT  2C 

VACi.miM,  I UE-06  tORP-SIO  DFG.R  (295  DEG.K) 


TEST  DATE  020371 
TEST  CHAMBER  NO.  3 


sample  weight  = 1.1025  gms. 
EXPOSURE  OUTGASSING 


TIME 

RATE 

HRS. 

GM./SQCM,- 

1 .92 

5.5 j-12 

1 .9? 

7.52-13 

2.92 

’.88-13 

3.92 

1 .09-13 

9.29 

5.73-19 

6.72 

9.99-19 

7.79 

9,91-19 

35. SO 

9. SI-19 

ill  .09 

5.72-19 

167.92 

8.92-19 

SAMPLE  AREA  =1862.  SQ.CM, 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.71 

.25 

.09 

.79 

.29 

.03 

.73 

.25 

.03 

.67 

.30 

.03 

• 66 

.32 

.02 

.65 

.32 

.02 

.67 

.31 

.02 

.62 

.35 

.03 

.59 

.91 

.05 

.57 

.38 

.05 

2oe 


OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  GOLDIZED  KAPTON 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  OEG.  R.  (295  DEG.  K. J 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


OUT  MASSING  BEHAVIOR 


w 


property  - 
MATERIAL  - SINGLE  GOLDIZED  KAPTON 


ENVIRONMENT  BA 

VACUUM*  IOE-06  TORE, 660  REG. R.  066  DEG.K  ) FOR  6HRS ♦ FOLLOWED  BY 
GAStOUS  NITROGEN  PURGE  AT  760  T0RR*530  DEG , R.  ( 294  DEG , K J , FOR 
4HPS, FOLLOWED  BY  OUTGASSING  TESTS  AT  530  DEG.R. ( 294  DEG.K) 


TEST  DATE  052272 
TEST  CHAMBER  NO.  I 


SAMPLE  WEIGHT 

r .9075  GMS 

EXPOSURE 

OUTGASSING 

TIME 

RATE 

HRS.  GM 

./SQCM.-SEC. 

• 42 

4.58-1  1 

1 .42 

1 .34-1  1 

3.00 

1 .06-  1 1 

4,00 

9.87-12 

4.67 

8.93-12 

5.50 

7.67-12 

6.33 

7.07-12 

22.75 

4.06-12 

70.50 

3.63-12 

143.50 

3.89-12 

SAMPLE  AREA  =1531.  SQ.CM. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.45 

.00 

.55 

.65 

,00 

.35 

.64 

.00 

.36 

.71 

.00 

.29 

.69 

.00 

.31 

.77 

.00 

.23 

.71 

,00 

.29 

.79 

,00 

.21 

.83 

.01 

.17 

.85 

,02 

.13 
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PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  GOLD I ZED  KAPTON 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWEO  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  OEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOWEO  BY  OUTGASSI 
NG  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY 


OUTGASS1MG  BEHAVIOR 


MATERIAL  - SINGLE  GOLDIZED  KAPTON 


ENVIRONMENT  MB 

VACUUM* I0F-06  TORP.660  0EG.P.(366  DEG.K)  FOR  6HRS *FOLLOWED  BY 
GaSFOUS  HFLIUM  PURGE  AT  76O  TOPRf530  DEG.R,  ( 2q4  DEG.K)  *FOR 
Mhps.FoLLoIJED  BY  0‘ITGASSInG  TESTS  AT  530  DEG.R.  <294  DFG.K) 


TEST  DATE  I I 0 I 7 I 
TEST  CHAMBER  NO.  I 


sample  xeight 

s 1 . 1 090  GMS. 

SAMPLE 

AREA  21870,  SO, 

exposure 

outgassing 

GAS  COMPONENT 

fractioi 

TIME 

RATE 

HRS.  GM 

./SUCM.-SEC. 

H20 

N2 

COS 

1 . b 1 

6.26-13 

.12 

.28 

.59 

2.68 

5.93-13 

.06 

.22 

.72 

3.41 

6.25-13 

.04 

.27 

.68 

3.48 

5.07-13 

.03 

.22 

.75 

4.66 

6.00-13 

.03 

.26 

.71 

5.30 

5.60-13 

.03 

.30 

.67 

6.08 

5.30-13 

.05 

.37 

.58 

22.66 

4.34-13 

.09 

.28 

.62 

49.83 

1.92-13 

.61 

.05 

.34 

74.4  1 

1 .65-13 

.12 

.39 

.49 

142.50 

1 .55-13 

.04 

• N4 

.53 
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OUTGASSING  RATE  - GM./SOCM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  SINGLE  GOLD I ZED  KAPTON 


I.XIO-09 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  OEG.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOVEO  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  OEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOVEO  BY  OUTGAS 
SING  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) 
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LOCKHEED  MISSILI 


CE  COMPANY 


I 


MATERIAL  -SILK  NET 
PROPFRTY  -WEIGHT 


ENVIRONMENT  I 

CONTROL ♦ 70  DEG  F (21  DEG  C) 


F DAYS 


GRAMS 


I .0 

10.0 

I .0 

150.0 


.20145+01 

.20110+01 

.20120+01 

.20080+01 


ENVIRONMENT  2 (AB) 
VACUUM*  I.E-06  TORR.  200  DEG  F 
(91  DEG  C) 

F HOURS  GRAMS 


I .0 

2 <4.0 

I .0 

2*40  • 0 


.20800+01 
.20490  + 0 I 
.20485+01 
.19810+01 


ENVIRONMENT  2 

( BCDE ) 

VACUUM,  I 

,E-06  TORR 

, EXPOSURE 

TIME  240 

HR 

F DEG  P 

DEG  K 

GRAMS 

1 

• 

.20485+01 

660. 

167. 

.19810+01 

1 

- 

.20475+01 

510. 

294. 

.20125+01 

1 

- 

.20520+01 

140. 

78. 

.20425+01 

1 

- 

.20170+01 

17. 

21  . 

.20145+01 

ENVIRONMENT  1 

HIGH  TEMPERATURE*  200  DEG  F 
(91  DEG  C)  40  PERCENT  R.H. 


F 

HOURS 

GRAMS 

1 

• 0 

.20490+01 

24.0 

.20155+01 

1 

.0 

.20480+01 

72.0 

.20115+01 

1 

.0 

.20440+01 

240.0 

.20020+01 

i 

s 

\ 


NOTE*  .SEE  table  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦«  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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material-  silk 


property-  delta  height 


ENVIROWCNT  | 

CONTROL.  70  OEO  F <ai  OEO  Cl 


ENVIROMCNT  21  Afi) 

VACWRT.  I-E-00  TORN,  200  DEO  F 
(93  OEO  Cl 


i 


i 

| 

| 

| 

1 

1 

i 

j 

! 

1 

|| 

i 

i 

| 

| 

1 

i 

i 

| 

I 

1 

1 

| 

i 

i 

i 

B 

■ B< 

B 

■ a 

a 

■ 

B 

1 

a 

% 

B 

a 

B 

■■•■■■■asiRBSBRBBaaBBBiaBiRaaiB 
IBIBBBMIlBBaaBBBBIlIBBIBaBaial 
lliaiBBMB8BBiaBBIBBBflBIIIBaB|B 
BBIiafliaHBBMIBBMBBBMBaBBIII 
BBIiaBBBIIIBIBIBBiaiBBBBBIBIIBfl 
BBIBBBaiiaBBBBIBBBlIBBaaBBiaiaB 
■ BBaiBiiimimBiBBBaaaiRBMiB 

aiiiaanBBBaaaiiaaaaBaaiiiBiaaa 

MaiBiaiaaaaaiaaaaaaaaiaaaiaaaa 

tew,  oco  « 


OM190MCNT  ftOCQEl 
VACUUM,  | .(*09  TOW.  ttfOMK 

im  (ho  w 


■ 

■ 

• 

■ 

■ 

■ 

BB 

IJ 

■ 

a 

1 

a 

a 

| 

a 

a 

r1 

[■ 

■ 

■ 

■ 

w 

■ 

a 

■ 

■ 

■ 

■ 

aa 

■ 

aa 

■ 

■ 

■ 

■ 

at 

m 

m 

m 

a 

a 

■ 

a 

a 

a 

I'm 

• 

■ 
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■ 

■ 

■ 

■ 

a* 

■ 

■ 

■ 

■ 

0 

m 

m 

a 

a 

a 

a 

a 

a 

m 

TI9C.  HMt 


CMVI9QWCNT  3 

Ml*  TfJVEIUTUNC.  «00  OCO  F 

(98  OCO  Cl  NO  PERCENT  9.14, 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -SILK  NET 
PROPERTY  -WEIGHT 


ENVIRONMENT 

5 

95 

PERCENT  R.h,  95 

DEG  F 

( 35 

DEG  C) 

F 

HOURS 

grams 

1 

.0 

.20570  + 0 1 

12.0 

.20400+01 

1 

.0 

.20585+01 

24.0 

. 19470  + 0 1 

t 

.0 

.20500+01 

72.0 

.20650+01 

ENVIRONMENT  6 
95  PERCENT  R.H./SALT  AIR 

95  deg  f ns  deg  o 


F 

HOURS 

GRAMS 

1 

.0 

.20340+01 

12.0 

.22145+01 

1 

.0 

.20415+01 

24.0 

.21520+01 

1 

.0 

.20455+01 

72.0 

.21245+01 

ENVIRONMENT  7 

WATER  IMMERSION  AT  70  DEG  F 
(21  DEG  C) 

F HOURS  GRAMS 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN,  70  DEG  F 
(21  DEG  C)  I.E-03  TORR 

F DAYS  GRAMS 


I .0 

.5 

I .0 

2.0 

I .0 

29. 0 


• 20S I 0+0  I 
.17055+01 
.20990+0  I 
. 16925+01 
.20450+0 ( 
. 16015+01 


I .0 

4.2 

I .0 

ISO.O 


• 20395+0  I 

• 202  I S + 0 I 
,20995+0 1 
.20595+01 


NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  OEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  S I 1*  NTT 


PROPERTY  DELTA  wEIOhT 


EMVIROWCNT  9 
99  PERCENT  R.m.  99  OCO  r 
(?9  OCO  C> 


CNVIROMCNT  6 
99  RCRCCNT  R.M. /SALT  AIR 
99  OCO  r (19  OCG  Cl 


MATOI  IMNPWIQN  AT  If  0C9  f 
<11  OCO  C» 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


material  -silk  net 
property  -weight 


ENVIRONMENT 

8 (EF) 

ENVIRONMENT 

8 (GH) 

GASEOUS  FLUORINE. 

70  DEG  F 

95  PERCENT  R.H.  A I R/FLUOR I NE 

(?l 

OEG  C)  1 . E-Ol 

TORR 

MIXTURE  AT  95  DEG 

F ( 35  DEG  C 

F 

DAYS 

GRAMS 

F F P.P.  TORR 

GRAMS 

1 

.0 

.20640*01 

1 .000 

.20800*01 

M.2 

• 20520*0 1 

. 100-02 

.20710*01 

1 

.0 

* 20960*0 1 

1 .000 

. 20715+01 

ISO.O 

.20745*01 

. 760*01  SAMPLE 

DESTROYED 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALSiVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MATE »|AU-  SILK  NET 


PWOPCRTf-  QClTA  rt'iGHT 


|NV!HQMCNT  »(Efl 

gaseous  r.uo*iNC.  70  oco  r 

<21  OCO  C>  l l-OJ  TOW 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -silk  net 
property  -layer  density 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIRONMENT  I 

CONTROL*  70  DEG  F (21  DEG  C) 

F DAYS  NO/IN  NO/CM 

.0  . 218*01  .918*02 

10. 0 .217*01  . 8S7*02 

ISO.O  .I8S*01  • 710*02 


ENVIRONMENT  2 (AR) 

VACUUM*  I.E-06  TORR*  200  DEG  F 
(91  DEC  C) 

F HOURS  NO/IN  NO/CM 

2i*. 0 .119*01  . S4  7*  02 

240.0  .148*01  . S84*U2 


ENVIRONMENT  2 (BCDE) 
VACUUM.  I.E-06  TORR.  EXPOSURE 
TIME  240  HR 


DEG  R 

DEG  K 

NO/IN 

NO/CM 

660. 

167. 

.148*01 

• S34*02 

S10. 

294. 

.208*01 

.821*02 

140, 

78. 

.218*01 

.918*02 

17. 

21  . 

• i8S*0l 

.710*02 

ENVIRONMENT  1 

HIGH  TEMPERATURE*  200  DEG  F 
(91  DEG  C)  40  PERCENT  R.H. 

F HOURS  NO/tN  NO/CM 

24. C .121*01  ,486*02 

72.0  .121*01  .486*02 

240.0  .I28»>'1  .S0R*02 


note,  .see  table  % for  identification  of  test  mater ialsivol  n 

•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  70  BE  ♦-  S PERCENT 

.thc  dependent  variables  are  in  scientific  notation 
the  e*oi  etc.  is  the  exponent  OF  10 

•THE  PRE "EXPOSURE  DATA  ARE  MARFEO  WITH  I IN  THE  F COLUMN 
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material-  silk 


PROP£RTr-  ^aylR  OENSITt 


Ih^aillMIIIMIIIIIH 
|Miiiiiiiiuss5§”aSinSimHl 
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imiiaiiBiiiaim 
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TIME,  OAYS 
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120 
TIME,  HRS 


200  2N0 


EMVIRO#CNT  I 

CONTROL.  70  OEG  F <2|  OEG  O 


ENV IROWCNT  S(AB> 

VACUUM.  1 .£-06  TORR,  200  DEG  F 
(93  DEG  Cl 


iiimBB»:?Miiiiiiiiim 
~ aiiiuiaifliiia 
unmitmii 
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N.500X1040, £ 


ti*.  n* 


ENVIROMCNT  2(BC0El 
VACUUM,  t .E-OB  TQM,  EXPOSURE 
Tl«  2N0  HR 


ENVIROMCNT  ) 

H1QH  TEMCRATURE.  200  OEO  F 
til  OtO  Cl  NO  PERCENT  R.M. 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


■ p 


m 


MATERIAL  -SIl'<  NET 
PROPERTY  -LAYER  DENSITY 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIRONMENT  S ENVIRONMENT  7 

9S  PERCENT  R.H.  95  DEG  F WATER  IMMERSION  AT  70  DEG  F 


(35  DEG  C) 

(21  DEG  C) 

F HOURS 

NO/ IN 

NO/CM 

F HOURS 

NO/  IN 

NO/CM 

12.0  . I 19  + 03  .969  + 02 

29.0  .132+03  .522+02 

72.0  .(27+03  .999+02 


.5  .159+03  .625+02 

2.0  .152+03  .597+02 

29.0  .185+03  .730+02 


ENVIRONMENT  8 (CD) 

GASEOUS  OXYGEN.  70  DEG  F 
(21  DEG  C)  I . E-03  TORR 

F DAYS  NO/IN  NO/CM 


ENVIRONMENT  8 (EF) 

GASEOUS  FLUORINE*  70  DEG  F 
(21  DEG  C)  I .E-03  TORR 

f DAYS  NO/IN  NO/CM 


9.2  .195+03  .571+02 

150.0  .222+03  .876+02 


9,2  .121+03  .978+02 

150. 0 .139+03  .597+02 


NOTE.  .SFE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS< VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-  8 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  £+0 1 ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  SILK  NET 


PROPERTr-  LAYER  DENSITY 


BaiiBiBBiBBiBBBBflBBiBiiBiBaaaBl 

BBBBBBaiaBiBBaaaflaBaoiaBiBflaiBS 

■aaaiHamiiiiaiiiBiaaimaaal 

BaaaaaBBBaBiaiiaBBiBBiBaaaaBia! 

BIBIBBIBBIBBIBIBBBBIBBBOlllBIB| 

BIBIBIBIIBIBOBBOBIBIBBIBIBIIIbI 

BflllBflBBIBBflBBlIBBfllBIIBIBBIIBj 

bibbbibbbbbbbbbbbbbbbbbbbbbbbb| 

BBBBBP*IM>MllllBflBBBBBBBBBBBfl 

MSjiBBBBBaBBBBBflaaBBBBBaBl^^ 

■nil 

|BIBBBIBIIBIBIBIIBIfllBIIBlllfllflj 

BBBIBflBBIBIBIBIBIIBIBIIBIBIBBBl 

■BBIBBBlIBBBlIBBBlBlBIBBIBIBBBfl 

■BlIBBBIIfllBlBlIBBBBBIBItfllBIBl 

flaBBBiBaBBBBaflaiflaafeBaaiBflaBBfl9 

BBBIBBBIIBIBBBIIBBBIBIIBIBIIBB| 

BBBBBIBBBBBBBBBBBBBBBBBIBBBBBBi 


5.N00X 10*0lQ 
M.500X10*01£ 


nvjvmmm 

SSSSSSSSSSnSSSSSSS 

bSbbSbbSbbSIbSZ1"” 

■■■■■■■■■■■■■I 

i?«!:SflaiBBBBmlll 

■SSS  ■■■■■  ■■■■SSSSmmuH 

■■■■■■■■■■■■■■■■■■■■■■■I 

bSbbSbbSS»b»bSSbbSbSb| 

■■■■■■■■■■■■■■■■■■■■■Hi 

BBBIBBBBlIBBaaaaBBBBBBaS 

BBBBaBBBBBBBBMBBBBBflBfl| 

SSSSSfiSSSSSSSSSSSSSSSSSi 


eo  30  HO  90 

TIKC,  h*S 


to 

TIME, 


ENVlROtCNT  5 
99  PERCENT  R.M.  99  DEG  P 
•39  nco  C) 


ENV IRONMENT  7 

MATER  IWCRS10N  AT  70  DEG  f 

<ei  DEG  C> 


IIBBBBIBBIIIBBIBIBBIBIBBl*«iBfl 

8|aBBBBBaaBBBBiBiaaaii»:«aiiai! 
lBiBiBaBBaaBfliBaaas«aai8BBBBB| 
BBiaBflaiBaaaiapSiaaaaBBBaiaial 
BIBBIBBBBI*SiBIBIBBlBIIBIBIBBl 
iBBaBB>:«BBiiBBaiaflaaaaaaaaBB| 
Bii^iiafliaiBaiBiaaifliiiaaiaag 
ill BIBB BBBI IBBIBIBI BBIB BIBB BbI 

|bibbibbbbiiubibbbbibibbibibb3 

iBBflBBfllBBIIIflBIfllBBIBIBBBBIBBl 


|BIIBIBIBBIIIBBIBIBIIBIBIIBIBB| 
IbIBBIBIBIII BBBI BIBB IBIBIIBIBBl 
Iflll BIBB BIBB IBBIBBBBBIIBBBIB III 


N.500XIO*01  £ 


BB  toe  IBB  I NO 

TIME.  OATS 


[SiiiiiubKiiiiiiiiiiSiibiii^ 

■ llllllIBBflllHIlBIIIIBIIIIIIfl 
VM^^MiumiBBaiuailBBlI 

I^^^^^^R^RSbbbb«bbibibb| 

lllBIIBIIBiaiBBIIIBaiaiBBIBBBBg 
IflBB BIBB BBIBIBBI BIBB IBBI BIBB Bll 
IbBBIIIBBIBB Bill BIBO IBIBIBBIBli 

Ejj 


01  100  100  INI 

TIME.  OATS 


ENVIOOMCNT  KCOI 
GASEOUS  OXTOEN.  70  OEO  f 
(01  OEO  Cl  I.E-OS  TOM 


ENVtMOAtCNT  0(En 
OAKOUS  FLUORINE,  70  OEO  P 
101  OEO  Cl  t .E-03  TORN 


m 

A 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


material  -silk  net 
property  -layer  density 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIRONMENT  8 ( GH ) 

9S  PERCEN1  R.H.  AIR/FLUORINE 
MIXTURE  AT  9S  DEG  F HS  DEG  C)*M  HR 


F 


F P.P.  TORR  NO/IN  NO/CM 


.100-02  .208+0T  .821+02 

,760  + 03  SAMPLE  DESTROYED 


NOTE,  .SFE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 8 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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j 


MATERIAL  -silk  net 
property  -tensile 


ENVIRONMENT  I ENVIRONMENT  2 (AR) 


CONTROL.  70  DEG 

F (2|  DEG 

C) 

VACUUM.  I.E-06 

TORR.  200 

DEG  F 

(93 

DEG  C) 

F DAYS 

lb/in 

N/M 

F 

HOURS 

LB/IN 

N/M 

.0 

.2304-0  1 

.402+03 

.0 

.217+01 

.380+03 

24.0 

.214+01 

.37S  + 0-» 

10.0 

.212+01 

.371+03 

24.0 

.217+01 

.380+03 

1 U.O 

.204+01 

. 357+03 

240.0 

. 188  + 01 

.330+03 

ISO.O 

.191+01 

• 33S  + 03 

240.0 

. 191+01 

.336+03 

1 SU.O 

.194+01 

.339+03 

ENVIRONMENT  2 ( BCDE  ) 

ENVIRONMENT 

3 

VACUUM,  | 

1 ,E-06 

TORR,  EXPOSURE 

HIGH 

TEMPERATURE* 

200  DEG 

F 

TIME  240 

HK 

(93 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  K 

lb/in 

N/M 

F 

HOURS 

LB/IN 

N/M 

660. 

367. 

.188+01 

.330+03 

24.0 

.212+01 

.371+03 

660. 

367. 

.191+01 

• 335+03 

24.0 

.201+01 

• 3S3  + 03 

630  . 

294. 

.183+01 

.321+03 

72.0 

.212+01 

.371+03 

630. 

294. 

.163+01 

• 285+03 

72.0 

.219+01 

.384+03 

I4C. 

78. 

.188+01 

.330+03 

240.0 

. 173+01 

.303+03 

140. 

78. 

.209+01 

.366+03 

240.0 

. 955*00 

.167+03 

37. 

21  . 

.183+01 

.321+03 

37. 

21  . 

.194+01 

.339+03 

note.  .see  table  s FOR  IDENTIFICATION  of  test  materials(vol  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - *4  PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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ENVIRONMENT  1 

CONTROL,  70  DEG  F <21  DEG  Cl 


ENVlROtCNT  2iA8> 

VACUUM.  l.E-06  TORR.  200  DEG  F 
(9?  DEG  C) 


IBBIIIBBBBBBBBBB 
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Ibibb 


bibbbbbbbbbbbibbbbbbbbiibbI 
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JlIBBBBBBBflBBIBIBIBIBBlIBBl 
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111111111111111111111111111111111111111111111 
Iiiiiiii  iiii  iiii  iiii  ii  ii  mi  ilium  iiii  iiii  I 
Iiii  iiii  mimiiiiimiiiimuiiiiiiiHiiil 
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Iiii  Biiiiiiimi  nil  i in  iiii  mi  mi  mi  iiii  I 
Bin  nil  iiiiiiii  niiiiiniii  iniiiiiniiiinl 
|iminiunmimim|niiiu|iinair1 


TIRE,  HRS 


ENVIBOMCNT  2IBC0E) 

VACUUM.  I E-06  TOM.  EXPOSURE 
TIIC  mo  HR 


EMVIROMCNT  1 

HIOH  TEMEMATUK.  200  DEO  F 

IBS  OEO  Cl  HO  PERCENT  R.H. 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -SILK  NET 
property  -TENSILE 


ENVIRONMENT  s 

ENVIRONMENT  6 

95 

PERCENT  R.H, 

95  DEG  F 

95 

PERCENT  R 

.H./SALT  AIR 

(35 

DFG  C) 

95 

DEG  F (35 

DEG  C) 

F 

HOURS 

LB/IN 

N/M 

F 

HOURS 

lb/in 

N/M 

12.0 

.2251-01 

. 393+01 

12.0 

.206+0 1 

,362+03 

12.0 

. 1991-01 

.348+03 

12.0 

. 178  + 0 1 

.312+03 

29. 0 

.2091-01 

.366+03 

24.0 

.160  + 01 

.280  + 03 

29.0 

.2171-01 

.380+03 

24.0 

. 194+01 

.339+03 

72.0 

.2141-01 

.375+03 

72.0 

.173+01 

.303+03 

72.0 

,2061-01 

.362+03 

72.0 

. 188+01 

.330+03 

environment  7 

WaTE«  IMMERSION  at  70  DEG  F 


(21  DEG  C) 

F HOURS 

LB/IN 

N/M 

.5 

.20|+0I 

.353+03 

.5 

.178+01 

.312+03 

2.0 

.194+01 

.339+03 

2.0 

.206+01 

.362+03 

24.0 

.206+01 

.362+03 

24.0 

v 194+01 

.339+03 

ENVIRONMENT  8 (CD) 

GASEOUS  OXYGEN. 

70  DEG  F 

(21 

DEG  C)  I.E- 

03  TORR 

F 

DAYS 

LB/IN 

N/M 

4.2 

• 209+0  1 

.366+03 

4.2 

.194+01 

.339+03 

150.0 

.188+01 

.330+03 

150,0 

.199+01 

.348+03 

NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATER!ALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PPE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  SIlK  ICT 


PROPERTY-  TENSILE 
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10 

T l ME « HRS 

ENVIROfttNT  5 
95  PERCENT  R.H.  95  OCO  F 
(35  OCO  Cl 


iBBBBBBBBBBBBBflflaaBBBBBBBBBBBBBl 

IbbbbbbbbbbbbbbibibbibbbbbbbbbbI 

mbbbbbbbibibbbbbbbbbbbbbbbbbbb! 

QoiBBBBBBBBBBBBBBBIBBBBBBBBBOBB| 
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■BBaBBBBBBBBBBBBBBBBBBBBBBaBBBBl 
iBBflBBBBBBBBTCBBBBBBBBBflBBBBflBfll 


ENVIRONMENT  6 
95  PERCENT  R.H. /SALT  AIR 
95  OCO  F (35  OCO  C» 


IRBBBBBIBIIBBB0IBBBBIIBBBBIIBB j 
(BIB  BBBIBBBB  BBBiaiflBiOlflOSBBBOl 
■ BBB  BIRR  BBBI BBBH  BBBB  BftBBBBRBaa| 
IBIBBBBI BIBB HBBI BIBB BBBB BIBB HbI 


BBB BIBB BBBBiaBBBBBOBBBB BIBB II 

■■bbibbbbibbbbbbbbbbbibbibibb 
**bbbbb  bbbbbbbibbbbbbbbbbbibbI 


iai|i,B||»a||iBt|Ba||Bi 


CMMBQMtNT  1 

WATER  1MOBIQN  AT  70  OCO  f 

<B1  OCO  Cl 


CNVIBOMWMT  BtCOl 
BA9C0UB  ORVBCM,  10  OCO  f 
<tl  OCO  Cl  I.C-01  TOM 


LOCKHEED  MISSILES  * SPACE  COMPANY 


MATERIAL  -SILK  NET 
PROPERTY  -TENSILE 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 ( GH ) 


GASEOUS  FLUORINE. 

70  DEG 

F 

95 

PERCENT  R.H. 

AIR/FLUORINE 

<21 

DEG  C>  1 .E-Ol 

TORR 

MIXTURE  AT  95  DEG  F C 3S  DEG  0.4  HR 

F 

DAYS 

LB/IN 

N/M 

F 

F P.P.  TORR 

LB/IN 

N/M 

4.2 

.199+01 

. 348+03 

.100-02 

.199+01 

. 348  + 03 

4.2 

.181+01 

.317+03 

.100-02 

.214+01 

.375+03 

150.0 

.199+01 

.348+03 

.760+03 

sample 

DESTROYED 

ISO.O 

.163+01 

.285+03 

.760+03 

SAMPLE 

DESTROYED 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  M PERCENT 
.THE  OEPENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATtON 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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I 


PROPCBTr-  tensile 


PROPERTY  - OUTGASSING  BEHAVIOR 


MATERIAL  • SILK  NET 

ENVIRONMENT  2B 

VACUiJMt  | 0E-O6  TOPRtbGO  OFG.R  (16S  DEG  .K  ) 


TEST  DATE  033071 
TEST  CHAMBER  NO.  2 


SAMPLE  WEIGHT 

= : .2490  GMS, 

SAMPLE 

AREA  S 

4181.  SQ.CM 

EXPOSURE 

TIME 

cutgassing 

RATE 

GAS  COMPONENT 

FRACTIONS 

HRS.  gm 

./SOCM.-SEC. 

H20 

N2 

C02 

4.08 

S.4S-I2 

.41 

• 16 

.43 

S.U3 

3.SS-I2 

.87 

• 08 

.OS 

5.  SO 

3.16-12 

.87 

• OS 

.09 

33.67 

2.07-12 

.97 

• 01 

.02 

1 17.40 

2.24-12 

.90 

• 04 

.06 

IAS.  IT 

2.28-12 

.89 

• 04 

.07 

OUTGASSING  RATF.  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  SILK  NET 
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EXPOSURE  TIME  - HOURS 


ENVIRONMENT  26  VACUUM.  10-6  TORR.  660  0E6.  R.  (365  0E6.  K, 3 


iV 
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PPOPEPTY  - OUT  GASSING  BEHAViCH 
MATERIAL  - SILK  NET 


ENVIRONMENT  2C 

VAC.Jl'M*  IUfe-06  TOPRtSlO  DfG*R  (29S  DEG  , K ) 


TfSf  OATE  020471 
TEST  CHAMBER  NO.  4 


SAMPLE  WEIGHT 

= 1.4020  CMS 

EXPOSURE 

o',  tgassing 

TIME 

PATE 

HRS.  GM 

./SGCM.-SEC. 

4.00 

1 .71-11 

1 .HO- J ! 

6. OR 

7.74-12 

6.»1 

S. 87-12 

7.78 

4.19-12 

21.74 

6.SI-J1 

2S.4I 

6.21-11 

TO. SR 

4.97-11 

11  .SB 

4.86-11 

109.48 

1 .92-11 

I 67. IS 

9.C9-I4 

SAMPLE  AREA  S4S50.  SQ.CM. 


GAS  COHPONFNf  FRACTIONS 


H20 

N2 

C02 

.80 

.18 

.0? 

.82 

.19 

.01 

- 8 J 

.16 

.01 

.78 

.18 

.04 

.79 

.17 

.04 

.71 

.22 

.OS 

.79 

.58 

. 01 

.78 

.18 

.09 

.69 

.26 

.OS 

• S7 

.00 

.12 

.79 

.08 
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0UTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL  SILK  NET 


I.XIO'09 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  DEG.  R.  C295  DEG.  K.) 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


3 


property 


OUTGASSING  BEHAVIOR 


material 


SILK  NET 


environment  UA 

VACUUM,  | uF-06  TORR,660  OEG.R,(366  DEG.K)  FOR  6HRS . FOLt OWFO  RY 

gaseous  nitrogen  pupge  at  760  torr.sto  deg. r. 1294  deg. ki, for 
burs. followed  by  outgassIng  tests  at  S30  deg. r. (294  dfg.ki 


TEST  DATE  0S2472 
TEST  CHAMBER  NO,  3 


SAMPLE  WEIGHT  = | ,3635  GMS.  SAMPLE  AREA  24398.  SQ.CM. 


EXPOSURE  OUTGASSING 
TIfiE  RATE 

HRS.  GN./SGCM.-SEC. 


. 

1.29-1  1 

I.|4 

1 .27-1 1 

2.10 

1 .06- 1 1 

1.30 

8.62-12 

4. OS 

6.90-12 

S.DS 

6.12-12 

S . 64 

S.32-12 

21  ,B0 

1 .62-12 

80.69 

1 .30-12 

142. OS 

4.93-13 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.40 

.03 

• S7 

.38 

.02 

.60 

.40 

.01 

• S9 

.49 

.01 

.so 

.38 

.01 

.61 

.39 

.01 

.60 

.39 

.01 

.60 

.41 

,00 

»S8 

.42 

.00 

»S8 

.78 

.01 

.20 
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’ -T«.i  - 


GUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  GUTGASSING 
MATERIAL-  SILK  NET 
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EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOVEO  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  DEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGASSI 
NG  TESTS  AT  530  OEG.  R.  (294  DEG.  K.  ) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY 


- miTGASSI^G  BEHAVIOR 


MATEPIAL  - SILK  NET 


ENVIRONMENT  LB 

VACUUM,  HiE-O  T0RR.660  DEG.R.L366  DEG.K)  FOR  feHRS  * FOLL  OWFO  BV 
(jASFO(  s HELIUM  PURGE  AT  76O  TORR,530  DEG.R.(2g4  DE  G . K ) . FOR 
mukS,FoI  0V«fc  0 BY  oUTGASRInG  TESTS  AT  S30  r>EG.R.(?94  DEG.K  ) 


TFST  DATE  070871 
TEST  CHAMBER  NO.  4 


SAMPIK  ‘/.EIGHT  r 1.3245  GMS. 


FXPOSHrH. 

OUTGASST 

T I f IF 

RATE 

HRS  . 

GM./SQCM.- 

1 .SO 

4.60-14 

P.42 

8.32-14 

3.  1 7 

1 .02-13 

4.  '7 

7.48-14 

4.83 

7.47-14 

s.  n 

8.98-14 

25  • 67 

1 . 1 3-1 3 

48.00 

6.74-14 

SAMPLE  AREA  =426S.  SQ.CM. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

CC2 

.84 

.01 

.14 

.81 

.01 

. 18 

.77 

.01 

.23 

.68 

.00 

.32 

.68 

.01 

.31 

.44 

.00 

.55 

.44 

,00 

. 56 

.63 

,00 

.37 
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0UTGASSING  RATE  - GM./SQCM.-  SEC. 


l 


PROPERTY-  OUTGASSING 
MATERIAL-  SILK  NET 


ENVIRONMENT  46  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  DEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOWEO  BY  OUTGAS 
SING  TESTS  AT  530  OEG.  R.  (294  DEG.  K.  ) 

? 

0 

233 


LOCKHEED  MISSILES  & SPACE  COMPANY 


material  -nylon  net 

PROPFRTY  -WEIGHT 


environment  I 

CONTROL ♦ 70  DEG  F (2i  DEG  C) 


F DAYS 


grams 


I .0 

10.0 

I .0 

ISO.O 


>42280+0  I 
.42370  + 'M 
•42065+0  I 
• 42  I OS  *0  I 


ENVIRONMENT  2 (AB) 
VACUUM * I.E-06  TORR,  200  DEG  F 
(91  DEG  C) 

F HOURS  GRAMS 


I .0 

24.0 

I .0 

240.0 


.42725+01 
.41820+01 
.4297S+0I 
* 4 1 68S  + 0 I 


ENVIRONMENT  2 ( BCDE ) 

VACUUM.  I.E-06  TORR.  EXPOSURE 
TIME  240  HR 


F DEG  R 

DEG  K 

GRAMS 

1 

• 

.42975+01 

660. 

367. 

.41685+01 

1 

- 

.42230+01 

530  • 

294. 

.41635+01 

1 

- 

.421 10+01 

140. 

78. 

.42035+01 

1 

m 

.42000+01 

37. 

21  . 

.42010+01 

ENVIRONMENT  3 

HIGH  TEMPERATURE*  200  DEG  F 
(93  DEG  C)  4U  PERCENT  R.H. 


F 

HOURS 

GRAMS 

1 

.0 

.42755+01 

24.0 

.42170+01 

1 

.0 

.43175+01 

72.0 

.42155+01 

1 

.0 

.43870+01 

240.0 

.42290+01 

NOTE ♦ .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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material-  nylon  net 


PROPERTY-  DELTA  we IGHT 


QaaaBBaBaaaBaaaaaaaaaaaaaaaaaaal 

laaaaaaaaaaaaaaiaaaaaaafliaaaaaaal 

laaaaaaaaaaaaBaaBBfiaoBaaBBBasaai 

!•■■■■■■■■■■■■*■• aaaaaal 
laaBaaaaaaaaaaBaBaaaaaaaaBB«flaal 
kiiMiiiiiiiiiiiiiiiiiiiiiiHil 


|aBBaaaaaBaBaBBaaBaaaaaaaaaaaaB| 

iiiiinaail 
laaiaiaai  iiai 
]*asaaaaaaaaa 
liaaBBaaaaaai 

I ' J 


::::: 

::::: 

bbbbb 


laBaBaaaaaaBaaaHH 
laaaaaaBBaaaaBBaaa 


BBBBBBBBBBl 

aiaal 


iaaaaaaaSi 

aaBaaaaaBi 


ssss; 

ssss: 


JaaBaaaaaaaa 


|BaaaaBBBBaaaaaaa 

iBaaaBiaaaaaiaaaa 


iiiliffl 

■■■aaaSI 

laaaaaaal 

■SSSSSSl 

aaaaaaal 


■aaaaBal 

■MMMEBMBMhbbbwSI 

aaaaaaaaaaaaaMiaaaaBaBaBal 
laaiaaaaaaBaaaaBaaaaaaaaal 

haaSaMHaaSSSSBaaSaSSSSl 
Ik  ■■■■■■SSw  *•■■■■  ■■■■MtoSaal 

laiiaaaaBBaaaaaaaaBaaaaaaal 

laaaaBaaaaBaaaaBaaaaaBaaal 

1 ■■  :;?««aniiMBM|BBi|BBl 
|aBBBBBBBBBan£;::!"BBMBl 
lBaBaaaaBBaBaaaaaBiaBBBB»j 
IliaaaaBaaaBaaaaiiiaiiaaal 


ENV IRONMENT  | 

CONTROL.  70  DEG  F t£l  OEG  O 


ENV  IRONMENT  a ( AB  I 

VACUUM,  l.e-06  TORR.  800  OEG  F 

<93  DEG  C) 


tlilliiilliiiiiiiiiiiiiiiiil 


I::::::::::::::;:::::::::::::: 

aaBiBaaiBBaaaaaMiiaiaaiBBaaaai 
aaaaBBaaaaaaBaaaBaaaaaiaaaiaaBi 
aaa BsaaaBBBB aBBBBaBflBBBBaaaaaai 
aaBBaiBiBBBiBaaaaaaBiBiaaBBiaii 
BBBiBBBaBBaBaaiaiaaaaiaaaBaaai 
BBBaaBBBBiaaBBBBiflBaBBiiaaaiia 

BBBBaBBaaBBaaaBBaaaBaaB *a bBibbi 
■■■■■iiaaiiaiaa 


laiaaaaaaiMaaai 


inraB 

I ■ ■ ■ a a a a a m a a a a a iTWtTwfla* • " ■ ■ a a ■ 
laaaBBaiiaaiaiiainaaiBBik.jaaaa 
■ •■■■aa>aiiimiaiaua(i>k;n 


TEHB,  DEO  • 

CNVIMQMCNT  <(0CKt 
VACUUM.  | C-OC  TONI.  C»0MC 
TIME  {NO  m 


::::::::::::::::::::: 

■■■■■■■■■a 

■ a *aa aaaaa asaa a aagaa ■ 


aaa aaa aaa a aaa aaa 

:::::::::::::::::::::::: 

■■■•■■■■■■■■■■■■■■■■■■■a 

aaa^aaaaaaaaaaaaaaaaaaaa 

klMBflBIBUaSilBBBBBakBl! 
mm  'laBBaaaaaaBBaaaaaaaBBB 

aaaaak^iaaaBaBaaaaaaaaBB 

aaaaaaa^M^r^vaaaaaaaaaaa 


TIME. 

CMVlBOatCNT  1 

Ml  OH  TEWCRATUBC.  200  OCO  r 

101  0C0  C»  NO  PERCENT  B M 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


i 


MATERIAL  -NYLON  NET 
PROPERTY  -WEIGHT 


ENVIRONMENT  s 
9S  PERCENT  H.H.  9S  DEG  F 
ns  DEG  Ci 


F 

HOURS 

grams 

1 

.0 

. 41S4S  + 0 1 

12.0 

• 4 3500+0  1 

1 

.0 

•43390+0 1 

24.0 

.41S80+0I 

1 

.0 

.41SIS+0I 

72.0 

.41710+01 

ENVIRONMENT  6 
9S  PERCENT  R.H./SALT  AIR 
9S  DEG  F (3S  DEG  C) 


F 

HOURS 

grams 

1 

.0 

.41910+01 

12.0 

. 4748S+0 1 

1 

.0 

.43990+0 1 

24.0 

• 49S00+0 1 

I 

.0 

.44040+0 1 

72.0 

.49120+05 

ENVIRONMENT  7 

WATER  IMMERSION  AT  7O  DEG  F 
(21  DEG  C) 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN*  7O  DEG  F 
(21  DEG  C)  I.E-Ol  TORR 


F HOURS 


GRAMS  F DAYS 


GRAMS 


I .0 

.S 

I .0 

2.0 

I .0 

24,0 


.44 |S0+0  | 
• 44  I 2S  + 0 I 
•44265+0 I 
.44110+01 
.44610+01 
•4492S+0 I 


I .0 

4.2 

I .0 

ISO.O 


•441IS+0I 

.44180+01 

.41870+01 

•41640+01 


NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 
.THE  dependent  VARIABLES  ARE  in  scientific  NOTATION 
THE  E+OI  ETC*  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  nylon  net 


property-  delta  weigh! 
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|aaaai*aa>£«»jaBBBiaa bbbbb bbbb a bbbbb » 
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daaariaaaaaaaaaBaaaaaaaaaa»aaaaaaaaaaa| 

lia* aaaaBaaaaBaaaBBaaaBaaaaiaaSaa^^fl 
lia AaaaBBaaBBaaaaaaaaBaaaaatfBBBBaaaaal 
1 •» aa a aaaaa aaaaaaaaaaaaaaaaaaaaaaaaaal 

liGaaBBaBaaBaaaaaMiaaaaaaaaaBaaaaaaa| 

I • aaaa Baaaa aaaaa aaaaa aaaaaaaaaa aaaaa al 
I r aaaa aaaaa aaBBaaaBBaaaaBBiBaaiaaBBBal 
R'/ aaaa  aaaaa  aaraaaaaia  aaaaa  aaaaa  aaaBBal 
1 <a a aa aaaaa Baaaa aaaaa aaaaa aaaaa aaaaaal 

HaiaL  III  ' J JJ’  "Saa Saa  JSI~ 7|"aM( 

Raaaaaaaaaaaaaalaaaaaaal  Baaaa  aaSa^H 
iBBuaaiaaaaaaaaaaaaaaaaaaaaaaaaaiaail 
liaaaa aaaaa aaaaaaaaaa aaaaa aaaaaaaaaa a| 


TIME.  HRS 

TIME,  HRS 

ENV1R0NKNT  5 
95  PERCENT  R H 95  OEC  F 
i 35  OEG  C i 

ENVIROMCNT  6 
95  PERCENT  R.h./Salt  air 
95  OEG  F (35  OEG  C> 

I ■■aaaAJi  aaa 

I ■■■■■■■■■■■■■■■■■■ 

laaaaiaaaaa aaaaaaa a 

BaiaaiaaaaaaBaaiaa 

I ■■aaaaa 
I 

MMaiaa  ■■aaaiai  sai  ■ ■■  ■■  a 
HaaaaaaaaaaaaaBBa 


a a^baaaaaaria  ■■■■■■■  aaa  ail 


I aSaaaaaalSSa aaaaaSaaeSSaSaSa^^l 
I BaaaaaaBaaBHaaBaBaaaaaaaaaaaaa| 
laaaa aaaaaaaaaaaaaaaaaaaaaaaaaal 
j bbbb aaaa aaaaaaaaaaaaaaaiaaBBaal 
I aaaaaaaBiaaa  aaaa aaaa aaaa aaaa aa| 
I aaBBBaaaaaaaai aaaaaaaaaa aaaa aal 
I aaaa  aaaaaan  aaaa  aaaa  aaafi  aaaa  aal 
Aaaaa aaaa aeaaaaaa aaaa aaafiaaaaaal 
J a aa a aa aaaaaaaaaa aaaa aaaa aaaa aal 
laaiaaaaa aaaa aaaa aaaaaaanaaaaaal 
laaaaBaaaaaBaaaBaaaaaaaaaaaaaaal 
I aaaa aaaa aaaa aaaa aaaa aaaa aaaa aal 
R aaaa aaaa aaaa aaaa aaaa aaiaaaaaaal 
^■BBaaaaaaa  aaaa  aaaa  aaaa  aaaaaal 
■■■a  aaaa  aaaa  aaaaaaaaaaia  aaaa  aal 
laaaa  aaaa  aaaa  aaaa  laaaaaiMMM 
I aaaa  aaaa  aiaa  aaaa  aaaaaa^^H^^H 
I aaaa aaaaaaaaaaaaaaaaaaaaaaaaaal 

I bbbb aaaa ala Baaaa aaaa aaiaaaaaaal 
| tiaMBaa  aaaa  aaaaaaaa  aaaaaBaaaal 

mil 


om 


IKMCNT  7 

matm  iwmiON  at  to  oca  r 
ici  oco  C) 


CNviimcNT  aicoi 

OAOCOUt  OKTODI.  70  OCO  f 

Itl  on  Cl  I.C-03  TOM 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -nylon  net 
phopfrty  -weight 


1 


ENVIRONMENT  8 (EF) 
GASEOUS  FLUORINE.  70  DEG  F 
(21  OEG  C)  I . E-0 3 TORR 


ENVIRONMENT  8 (GH) 

9S  PERCENT  R.H.  AIR/FLUORINE 
MIXTURE  AT  9S  DEG  F(3S  DEG  0.4  HR 


F DAYS 


GRAMS 


F F P.P.  TORR  GRAMS 


.0  .43340+01 

4.2  .42400+01 

.0  .43SIS+0I 

ISO.O  .43370+01 


.000 

.100-02 

.000 

.760+03  SAMPLE 


•4332S+0 I 
.43280+01 
.43000+0 1 
DESTROYED 


NOTE,  .SEE  Table  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  2 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E+0 I ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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238 


I 


n 


MATEPJAl-  NfLON  NET 


PSOPEPTr-  DEL  T*  WEIGHT 


ENrf iponhent  8*cr » 
gaseous  rmoftiNE,  70  or^  r 
<21  DEG  C)  I .£-03  TOR* 


239 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -nylon  net 
property  -layer  density 

(FREF  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


environment 

1 

ENVIRONMENT  2 (AB) 

control ♦ 70  deg  f 

(21  DEG 

C) 

VACUUM*  I.E-06 

TORR.  200 

DEG  F 

(93 

DEG  C) 

f 

DAYS 

NO/IN 

NO/CM 

F 

HOURS 

NO/IN 

NO/CM 

.0 

.123+03 

.986+02 

10.0 

.127+03 

,999+02 

29.0 

.133+03 

.S2S+02 

IS0.0 

. 1 19+03 

.969+05 

290.0 

.129+03 

.989+02 

z ;» v 

IRONMFNT  2 (BCDE) 

ENVIRONMENT 

3 

VACUUM.  1 

.E-06 

TORR,  EXPOSURE 

HIGH 

TEMPERATURE, 

200  OEG 

F 

TIME  290 

HR 

(93 

DEG  C)  90  PERCENT  R.H. 

F DEG  R 

DEG  K 

NO/IN  NO/CM 

F 

HOURS 

NO/IN 

NO/CM 

660. 

367. 

.129+03  .989+02 

29.0 

•126+03 

.996+02 

S30. 

299. 

.139+03  .597+02 

72.0 

.121+03 

.978+02 

190. 

78. 

• 1 95+03  .571+02 

290.0 

.128+03 

.505+02 

37. 

21  . 

.119+03  .998+02 

1 

I 


note.  .see  table  5 for  identification  of  test  materialsivol  n 
.ACCURACY  of  measurements  is  ESTIMATED  to  be  a percent 
•THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTAtiON 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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W.  SCO  B 


im. 


CUVHOOCNV  time* 
vacua**  t C-Bl  VOW.  U 

im  mo  m 


miom  nmMim.  m oco  r 
m oco  ci  ho  owccmv  • « 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


Si 


MATERIAL  -NYLON  NET 
PHOPFRTY  -layer  DENSITY 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIROr 

if  S 

ENVIRONMENT  6 

PS 

PtRCENT  R,H, 

PS  DEG  F 

PS 

PERCENT  R 

.h./salt  AIR 

ns 

DEG  C) 

PS 

DEG  F (3S 

DEG  C) 

F 

hOUPS 

NO/ IN 

NO/CM 

F 

HOURS 

NO/IN 

NO/CM 

12.0 

. 122  + 03 

.980+02 

12.0 

. ! 33+03 

.525+0? 

29.0 

• 128  + 03 

■ SOS  *02 

29.0 

. I27+01 

.S02+02 

72.0 

. 128+03 

. 505-^2 

72.0 

. 128+03 

• S0S+02 

ENVIRONMENT  7 

WATER  IMMERSION  AT  70  DEG  F 
(21  DEG  C) 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN*  70  DEG  F 
(21  DEG  C)  I.E-03  TGRR 


F kOURS 


NO/IN  NO/CM  F DAYS 


NC/JN  NO/CM 


• S • 1 22*01  .980*02 

2.0  • (19+03  .597+02 

29.0  .139+03  .597+02 


9.2 


150.0 


. 121901  .983+02 

. 1 21401  .986402 


NOTE*  .See  table  s for  IDENTIFICATION  of  TiST  MATeRIALSIVOL  n 
•ACCURACY  OF  HEASUREHENTS  IS  ESTIMATED  TO  BE  ♦-  B PERCENT 
•THE  DEPENDENT  VARIABLES  ARE  IN  SCIEN/IFIC  NOTATION 
THE  E+OI  LTC.  IS  THE  EXPONENT  OF  iG 

•THE  PRE*EXPOSURE  DATA  ARE  HARKED  WITH  I IN  THE  F COLUMN 


MATEftUL-  NYLON  NET 


PROPERTY-  LATER  DENSITY 


hs:ssss:sss;sss;sss:s;s;sss;; 

■•■■■■■■■■■■■■■■■■■■■■■■■■■■■a 

imiiiHiiimiiniiHiaMni 

■■■•■•■■•■■■■■■■■■■■■■■■■■■■■a 

aifliaiii9aui>im>iiiiiiii«i 

naiiiaiiiiniiiiiMimaaiiiw 

lainiBHiiiiiMaHiaHiiama 

■■■■■•■■•■■■■■■■■■■■■■■■■■■■■a 

tatMMimaiiaiaaaiaiaaMaiaaa 

Biaaiaiiaaaiaaia||iaaaaiaiaial 

aBBimiiBBaaaaaimaiRaiai>ia| 

R'iai|RiuaiiiRiiBiaiRiaaaaiiaal 
HBUiBHBiimmaiaimailM 
|iaaaRaBaBaRBBBBRaaa|aaaaBaa^H 


20  30  NO  30  60  70 

TIME.  HRS 


IHaaManaaaaaiaaaaiBaaaiiaaaa| 

■■■■■■■■■■■■■■■■•■■■■■■■■■•■•■I 


I ■■■■■■■■■■•■■■■■■■■•■■■■■■■■■■I 
■■■■■■■■■■■ifiaaaaja^^^^^^^y 


Bkiaiiaaiaiiil 

■■■■■•■■■■■■■■■■■•■•■■■■■■■■aa I 
■■■■■■■■■■■■■•■■■■■■■■■■■■■■■a 
naiimHuiiBmiiHiamiii 
aiBg»a|iHMBaamaMBBaw»«a« 

■ ■ 3aaa  a ■ a ■ a ■ 
aBahamainmamiaaBiaiaua 
BimaanaHiiiiiaaBiiaaBamr 

■•■■■■■■■■■■■■■■■■■■■aaaaBaBaa 

■■■■■■■■■■•■■■■■■■■■■■■■■■aSaS 

aaaaaaBaaBaaaBaaBaaaBaaaaBaaaf 

bbbbbbbmbbbbbbbbbbbbbbbbbbbbb 

:::::::r::::ski»8:sss::sks 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a 

■■■■■■■■■■■■■■■aaaaiBaaaaaaaaa 

■■■■■■■■■■■■■■■■■■■■■aaBBBaBaa 


20  » NO  90  BO  70 

TIME,  HRS 


ENVIRONMENT  5 
95  PERCENT  R H.  95  DEG  F 
135  DEG  C> 


ENVlROMNT  6 
95  PERCENT  R H /SALT  AIR 
95  DEG  F 1 35  DEG  C ) 
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TIME , 


piilijjjjijllllillii 

5i5S55!55S5i5SS5i55!SSBB??5Sl 


«i  m ioo  tn  mo 

TIIC.  OATS 


ENVIRONMENT  1 

WATER  I MRS  ION  AT  70  0C0  F 

(21  DEO  Cl 


CNVtROMCNT  tiCOI 
0ASE0US  OKV0EN,  70  0CG  F 
(21  0C0  Cl  1 .E-03  T0RR 


LOCKHEED  MISSILES  St  SPACE  COMPANY 


material  -nylon  net 
pkopfrty  -layer  density 

(FREE  STANDING  LAYFR  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  TH I CKNESf  FOR  20  LAYERS) 


ENVIRONMENT  8 <EF) 
GASEOUS  FLUORINE*  70  DEG  F 
(21  DEG  C ) I . E-03  TORR 


ENVIRONMENT  8 ( GH ) 

95  PERCENT  R.H,  A I H /FLUOR  I NE 
MIXTURE  AT  95  DEG  F<35  DEG  C)»M  HR 


F 0 AYS 


NO/ IN 


NO/CM  F F P.P.  TORH  NO/IN 


NO/CM 


R.2  .127  + 03  .502+02 

I5U.0  .128  + 03  .505+02 


.100-02  .121+03  , M78+02 

.760+03  .200+02  .788+01 


note.  .see  table  s for  identification  of  test  MATERIALS(VOL  I) 
.accuracy  of  measurements  is  estimated  to  be  ♦-  6 PERCENT 

.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MATERIAL  - NYLON  NET 


PROPTRTr  i AtfR  DfNSI  T 


Tire . DAYS 
ENV  I RODENT  8<EF) 

gaseous  fluorine,  to  deg  f 

<81  OEG  C > I E -03  TORR 


> 


2^5 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


V^.ilini  'pmyyi 


MATERIAL 

-NYLON  NET 

PROPFRT Y 

-TENSILE 

ENVIRONMENT  1 

CONTROL,  7 (J  DEG 

F (21  DEG 

C) 

F DAYS 

LB/IN 

N/M 

.0 

.212+01 

.407+01 

.0 

.120+0 1 

.561+01 

10.0 

.266+0 1 

.466+01 

10.0 

.261+01 

.461+01 

1 so.  o 

.250+0 1 

.419+01 

150.0 

.217+0 1 

.41 6+01 

ENVIRONMENT  2 (AB) 

VACUUM » I.E-06  TORR,  200  DEG  F 

(93  DEG  C) 

HOURS  LB/IN  N/M 

24.0  .241  + 01  ,425+01 

24.0  .215+01  .411+01 

240.0  .209  + 0 1 ,166  + 01 

240.0  .186+01  .126+01 


ENVIRONMENT  2 ( BCDE ) ENVIRONMENT  1 

VACUUM,  I.E-06  TORR,  EXPOSURE  HIGH  TEMPER ATURR » 200  DEG  F 

TIME  240  HR  ( 91  DEG  C)  40  PERCENT  R.H. 

F DEG  R DEG  K LB/IN  N/M  F HOURS  LB/IN  N/M 

660.  167.  .209+01  ,166+01  24.0  .266+0!  .466+0’ 

660.  167.  .186+01  .126+01  24,0  .261+01  .461+0, 

S10.  294.  .286+01  ,502+0!  72.0  .210+01  .402+01 

510.  294.  .241+01  .425+01  72.0  .274+01  .479+01 

140.  78.  ,217+01  .416+0!  240.0  .107+01  .518+01 

•90.  78.  .261+01  .457+01  240.0  .421+01  .742+01 

17.  21.  .219+01  .184+01 

17.  21.  .258+01  .452+0! 


NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  - NU  ON  Me  r 


PROPER T 


tensile 


ENVIRONMENT  l 

CONTROL,  70  DEG  F <?|  DEG  C) 


7 000*10+0? 

6 300X10*°^ 

5 600xi0+0? 

H 900X10*°' 

N 

*♦  COOxiO*02^ 
3 500XJC*08 
a 800X10*02 

a iooxio*0? 

I N00xi0*0? 


ENVIRONMENT  a < AB  i 

VACUUM,  I e-06  TORR.  aoo  DEG  r 
(93  DEG  O 
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VACUUM.  1 .E-06  TOW.  EXPOSURE 
TIME  0NO  W 


HIGH  TEMPERA TIME . 200  OEG  F 
(93  OEO  C)  NO  PERCENT  R.H. 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


MATERIAL  -NYLON  NET 

property  -tensile 


ENVIRONMENT  s 

ENVIRONMENT  6 

9S  PERCENT  R.H. 

9S  DEG  F 

9S 

PERCENT  R 

.H./SALT  AIR 

ns  DEG  C) 

9S 

DEG  F (IS 

DEG  C) 

F HOURS 

lb/in 

N/M 

F 

HOURS 

lb/in 

N/M 

12.0 

.172+01 

.6SI+01 

12.0 

. 2S8+0 1 

.4S2+01 

12.0 

.212+01 

.171+01 

12.0 

• 2S8+0 1 

.4S2+01 

24. u 

.21 1 + 0 1 

.171+01 

24.0 

.210+01 

.402+01 

24.0 

. 2S1  + 0 1 

.441+01 

24.0 

.297+01 

.S20+01 

72.0 

.117+01 

• SS6+0 1 

72.0 

.299+01 

.S2S+01 

72.0 

.2S1+0I 

.441+01 

72.0 

• 2S8+0 1 

. 4S2+0 1 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD! 

WaTFR  IMMERSION 

AT  70  OEG 

F 

GASEOUS  OXYGEN, 

70  OEG  F 

(?l  OF G C) 

(21 

DEG  C)  1 .E- 

01  TORR 

F HOURS 

LR/IN 

N/M 

F 

DAYS 

LB/IN 

N/M 

.S 

.274+01 

.479+03 

4.2 

.292+01 

.S| i+01 

.s 

•2SS+0 1 

.448+01 

4.2 

.289+01 

.S06+01 

2.0 

.102+01 

.S29+01 

ISO.O 

• 2S1+0 ( 

,441+01 

2.0 

.266+01 

.466+01 

ISO.O 

.274+01 

.479+01 

24.0 

•2S8+0 1 

, 4S2+01 

24.0 

.276+01 

.484+01 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERULSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦ • H PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E + 0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PPE-FXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  - NYLON  act 


property-  tensile 


aaaaaaaaaaaaaaaaaaaaaaaaa 

aBBaaaaaaBsaaaaaaaaaaaBaa 

■■■■■■■■■ 

BBaaBaBBaBaaaBUBBBaBBBBa 

aaaaaaaaaaaaaaaaaaaaaaaaa 

amuiaiMMiMMiiMaiai 
aaaaa 

aaaaaaaaaaa 

A«MMB«aM 

ifafiSaa" 

i 

saaaaaaaaBi 
laaaaaaaasa 
■aaaaaaaaaB 
saaaRcaeaaa 
aaaaaaaaaaa 
aaaaaaaaaaa 

::s:ss:s::: 

laaaaaaaaas 

staaaaaaaaa 

■«■■■■■«■■■ 

iiS!!  222522577 


20  30  40  90  60  70 

TIME.  **S 


3 900xi0*0e 


30  40 

TIME.  MRS 


ENV 1FQNMENT  5 
95  PERCENT  M h 96  DEG  F 
(35  DEG  C) 


ENVIROCCNT  6 
96  PERCENT  R H./SALT  AIR 
96  OEG  F i 35  OEG  C ) 


TltC.  HRS 

ENVIRONMENT  7 

MATER  irtCRSlON  AT  70  OEO  F 

<tl  OEO  Cl 


7.000X10  ** 
6.300X10*°^ 
6.600XJO*05 

N.gooxio*08 

4.200XI0*02' 

3.500xi0*°* 


2.900*10 


7.000X10* 


I 2”  a aaaaaaaaaaaMBMaaaaaaaa  Sag 
aaaaaaaaaaa ■aaaiaaaaaaaaaaaaal 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaH 


m in  tot  mo 

TIME,  OATS 

CNVIROMCNT  9ICOI 
GASEOUS  0XV0CN.  70  OEO  F 
(91  OEO  Cl  I.E-0I  TORR 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


material  -nylon  net 
property  -tensile 


ENVIRONMENT  8 (EF) 
GASFOUS  FLUORINE*  70  DEG  F 
(? I DEG  C ) I . E-03  TORR 


ENVIRONMENT  8 (GH) 

95  PERCENT  R.H.  AIR/FLUORINE 
MIXTURE  AT  9S  OF.G  F(35  DEG  0.4  HR 


F DAYS 


LB/IN  N/M 


F F P.P.  TORR  LB/K'  N/M 


4.2  SAMPLE  DESTROYED 

4.2  .2324-00  .407  + 02 

150.0  .266+01  .466+03 

150.0  .230+01  .402+03 


.100-02  .281+01  .493+03 

.100-02  .284+01  .497+03 

.760+03  SAMPLE  DFSTROYFD 

.760+01  SAMPLE  DESTROYED 


NOTE.  .SEE  TABLE  5 FOB  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  HARKED  WITH  I IN  THE  P COLUMN 


MATERIAL-  NYLON  NET 


property-  TENSILE 


ppopepty 


OUT  GASS  IMG  BEHAVIOR 


MATERIAL  * NYLON  NET 


ENVIRONMENT  2B 

VAChUW* I0F-C6  T0PR.660  DFO.R  <365  DEG.K) 

TEST  DATE  042071 
TEST  OAMRFP  NO.  2 


SAMPLE  WEIGHT  = 2.4350  GMS . SAMPLE  AREA  23510.  SQ.CM. 


EXPOSURE 

TIME 

outgassing 

HATE 

GAS  COMPONENT 

fractions 

UPS. 

GM./SGCM.-SEC. 

H20  N2 

C02 

2.55 

2.42-1 1 

.59 

.04 

.37 

4.32 

1.34-1 1 

.81 

.14 

.06 

5.35 

1 .09-1 I 

.80 

.18 

.03 

5,49 

t .00-1 1 

.89 

.10 

.01 

7.27 

8.84-12 

.88 

.09 

.03 

22.77 

1 .06-1 1 

.87 

.10 

.03 

‘ 78.44 

6.72-12 

.95 

.04 

.01 

102.77 

6.14-12 

.96 

• 01 

.03 

• 165.77 

2.68-12 

.93 

.05 

.02 

I 


i 


OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  NYLON  NET 


l.XIO*09 


ENVIRONMENT  26  VACUUM.  10-6  TORR.  660  0E6.  R.  (365  0E6.  K. ) 


253 


LOCKHKED  MISSILES  * SPACE  COMPANY 


property  - OUTGASSTNG  behavior 

MATERIAL  - NYLON  NET 


ENVIRONMENT  2 C 

VACUUM* I Ufc-06  T 0 R R » S 3 0 DEG.R  (29S  DEG.K) 


TEST  DATE  020871 
TEST  CHAMRER  NO.  I 


SAMPLE  height  = 2. mss  GMS.  sample  area  =3808.  SQ.CM. 


exposure: 

oijTgassing 

GAS  COMPONENT 

fractions 

TIME 

RATE 

HRS. 

GM./SQCM.-SEC, 

H20  N2 

CG2 

7.08 

2 • 6S- 1 • 

.89 

.1  ' 

.00 

e.uo 

2.33-1 1 

.89 

.11 

.00 

o.  f 7 

! .80-1 1 

.96 

.08 

.00 

! 0 . U 8 

• .89-1 • 

.97 

.02 

.00 

1 1 .08 

1 . 12-M 

.97 

.03 

.00 

IS.  17 

2.86-12 

.93 

.06 

.01 

1 00.00 

8.90-13 

.80 

.20 

.00 

• 03.87 

8.78-13 

.88 

.16 

.01 

• 07. S8 

3.01-13 

.83 

.16 

.01 

23k 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  NYLON  NET 


1.XIO'09 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  0E6.  R.  (295  OEG.  K. ) 


f 

4 


255 


f 

f 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROP EPTY  - 0UT6A5SING  BEHAVIOR 
MATERIAL  - NYLON  NET 


environment  4A 

VACKl'M,  IUE-06  T0RR.660  DEG.R.(l66  DE6.K)  FOR  6HRS ♦ FOL  LOwEO  Ry 
GASEOUS  NITROGEN  PURGE  AT  760  TORR.SIO  DEG.R, (?94  DEG. K>, FDR 
4RRS, FOLLOWED  RY  OUTGASSING  TESTS  AT  S10  DEG.B.<?94  OFG.K) 


TEST  DATE  0S2S7 2 
TES7  CHAMBER  NO.  4 


SAMPLE  WEIGHT  z 2,4114  GMS.  SAMPlE  AREA  slSOI.  SQ.CM, 


EXPOSURE 

OUT  GASSING 

GAS  COMPONENT 

FRACTIO 

TIME 

RATE 

HRS, 

GM./SQCM.-SEC. 

H20 

N2 

C02 

, <?S 

1.09-10 

.99 

.01 

.00 

I . IT 

1 .69-10 

.44 

.UO 

,S6 

1.00 

1 .04-10 

.MS 

.00 

»S6 

1.92 

«.B4-|  1 

.40 

.00 

.60 

S.  »7 

S.67-1  1 

.99 

.00 

.01 

6.  UR 

S.  10-1  1 

.99 

.00 

.00 

6.7S 

S.67-1  • 

.99 

.00 

.00 

PI. 11 

l.SI-l  1 

.90 

,oc 

.10 

71  .SO 

1.06-1  • 

.76 

.00 

• 21 

14?, 67 

l.ll-i  1 

1.00 

.00 

.00 

256 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  NYLON  NET 


l.XIO'09 
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II 
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fl 
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Iflff 
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1 

■ 
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II 
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i 

1 

i 
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II 

IB 

1 

1 

i 

1 

II 

IB 

l 

1 

1 

1 

1 

B 

i 

1 

1 

U 

I .XIO"01  l.XIO"00  l.XIO*01  l.XIO*08  l.XIO*03 

EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  OEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOVEO  BY  OUTGASSI 
NG  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) 
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F 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY  - OUTGASSING  BEHAVIOR 
MATERIAL  - NYLON  NET 


ENVIRONMENT  MB 

VACH’M,  IOF-G6  TORR*660  DEG. R. (366  DEG.K)  FOR  6HRS  ? FOLL  OrFD  BY 
GASEOUS  HELIUM  PURGE  AT  760  TORR,S30  DEG, R. (294  DEG • k ) ♦ FOR 
4HRS. FOLLOWED  BY  OUTGASSING  TESTS  AT  S30  DEG. R.  (294  DFG.K) 


TEST  DATE  0S3I7I 

test  chamber  NO.  ! 


SAMPLE  HEIGHT  5 2. 4 ISO  GMS. 


E XPOSUPt 

OUTGASSING 

TIME 

PATE 

HRS. 

GM./SQCM.-SEC. 

.Ml 

l .MI-1  1 

2.01 

S.22-1? 

3,00 

S. 91-12 

u . OR 

S. 33-12 

19. S8 

1 .BO-12 

67.66 

1 .46- 1 2 

39.2S 

S. 13-13 

SAMPLE  AREA  = 3S0I.  SQ.CM. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.24 

.26 

.SO 

.IS 

.36 

.49 

.IS 

.MS 

.40 

.13 

.32 

.ss 

• 2S 

.38 

.37 

.12 

. 3S 

. S2 

. 1 1 

.39 

.SO 
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0UTGASSING  RATE  - GM. /SQCM. - SEC. 


PROPERTY-  QUTGASSING 
MATERIAL-  NYLON  NET 


I .XIO"09 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  OEG.  R.  (366  DEG.  K. 

J FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 

R.  530  DEG.  R.  (294  OEG.  K. J FOR  4 HRS.  FOLLOWED  BY  OUTGAS  ] 

SING  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) j 

4 


> 
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LOCKHEED  MISSILES  ft  SPACE 


X 

Is 

COMPANY  | 


T 


I 


MATERIAL  -DACRON  NET 

propfrty  -weight 


environment 

1 

ENVIRONMENT  2 (AR) 

CONTROL.  70  DEG  F 

(21  DEG  C) 

VACUUM.  I.E-06  TORR,  200  OFG 

(93 

DEG  C) 

F DAYS 

GRAMS 

F 

HOURS  GRAMS 

1 .0 

.41 345+01 

1 0.0 

.41 26S  + 0 1 

1 

.0  .40825+01 

1 .0 

.41435+01 

24.0  .4080S+0 1 

ISO.O 

.41 320+0 1 

1 

.0  .41930+01 

240.0  .4  11  90  + 0 • 

ENVIRONMENT  2 

( BCDE ) 

ENVIRONMENT 

3 

VACUUM.  I 

1 .E-06  TORR 

. EXPOSURE 

HIGH 

TEMPERATURE, 

200  DEG  F 

TIME  2uu 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

. 

.41930+01 

1 

.0 

.41745+01 

660. 

367. 

.4I 1 90+JI 

24.0 

.4(580+0 1 

1 

• 

•4236S+0 1 

1 

.0 

. 42275  + 0 1 

S30. 

294. 

•42050+0 1 

72  ") 

.41875+01 

1 

- 

.42365+01 

1 

.41930+01 

140. 

78. 

.42I7S+0I 

240 

• 391: 30  + 0 1 

1 

- 

.42920+01 

37. 

21  . 

.42220+01 

NOTE*  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY’ OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  DAtPONNET 


PROPER  T 


DC.  'a  ML  iO*T 


CNVIRONH.NT  J 

CONTROL,  70  OCG  r (21  DEG  C> 
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T .0^ 

Z 

[I 

m 

m 

m 

m 

m 

m 

m 

■ 

■ 

m 

• 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

wt 

m 

« 

3 

r» 

£ 

c* 

a. 

m 

U 

z 

■ 

m 

c 

~ 

_ 

_ 

_ 

_ 



_ 

— 



“ 

s 

s 

1 

- 

“ 

“ 

“ 

- 

- 

z 

z 

z 

- 

S 

Z 

~ 

“ 

“ 

fU  — 

- 

• 

■ 

— 

— 

“ 

— 

— 

— 

“ 

— 

L- 

— 

9 

9 

— 

— 

9 

£ 

fi 

m 

9 

s 

9 

m 

B 

1 

I 

B 

B 

■ 

9 

9 

a 

m 

_ 

" 

z 

H 

— 

— 

“ 

— 

— 

— 

— 

— 

— 1 

— 

— 

— 

— 

~ 

-- 

— 

— 

— 

~ 

- 

- 

“ 

- 

” 

r- 

~ 

- 

z 

Z 

- 

_ 
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TIME.  MRS 


ENVlROWtNT  2 1 A0  > 

VACUUM,  1 E-06  TORR,  200  DEG  F 
193  DEG  C> 


ENVIRONMENT  ?(0COE  > 

VACUUM.  l.E-06  TORR.  EXPOSURE 
TIME  ?M0  m 


ENVIROMCNT  3 

HI OH  TEMPERATURE.  800  DEG  F 

(93  DEO  O HO  PERCENT  R.M. 


> 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


MATERIAL  -DACRON  NET 
PROPERTY  -WEIGHT 


ENVIRONMENT  s 
9S  PERCENT  R.H,  95  DEG  F 
( IS  DEG  C ) 


F 

HOURS 

grams 

1 

.0 

.91695+01 

12.0 

.91290+01 

1 

.0 

.9(970+01 

29.0 

.9 ( 165+0 ( 

1 

.0 

.92095+01 

72.0 

.9(700+01 

ENVIRONMENT  6 
95  PERCENT  R.H. /SALT  AIR 
95  DEG  F (15  DEG  C) 


F 

HOURS 

GRAMS 

1 

.0 

.92500  + 0 1 

12.0 

.91960  + 0 1 

1 

.0 

.91205+01 

29.0 

.92515+01 

1 

.0 

.92025+01 

72.0 

.91725+01 

ENVIRONMENT  7 

WATER  IMMERSION  AT  70  DEG  F 
(21  DEG  C) 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN,  7O  DEG  F 
( 2 1 DEG  C)  I .E-01  TORR 


F HOURS 


GRAMS  F DAYS 


GRAMS 


I 

I 

I 


,0 

.5 

.0 

2.0 

.0 

29.0 


.92985+01 

.92055+01 

.91900+01 

.91165+01 

.9(560+01 

.9(500+01 


.0 

9.2 

.0 

150.0 


,9(020+01 

.90770+01 

.90790+01 

.90720+01 


NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERULS(VOt  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦«  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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E!NV!ROatCNT  6 

96  PERCENT  PH  56  DEC  F 
i 36  DEG  C ) 


ENVIRONMENT  6 
96  PEPv:ENT  R H /SALT  A[R 
96  DEG  F (36  DEG  Cl 
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tine . ms 

TINE,  OATS 

ENVIRQMCNT  7 

CMVIHOMCNT  «(COl 

MATCH  IMCHSION  AT  IQ  DEO  F 

GASEOUS  OXYOCN.  70  OCO  F 

(21  DEO  C» 

(21  DEO  C>  I C-Q3  TOM 
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LOCKHEED 

MISSILES  A SPACE  COMPANY 

MATERIAL  -DACRON  NET 
PROPERTY  -WEIGHT 


ENVIRONMENT  8 (EF) 
oA'jEOUS  FLUORINE.  70  DEG  F 
(,>1  DEG  C ) I , E-03  TORR 


ENVIRONMENT  8 (GH) 

95  PERCENT  R.H.  A I R /FLUOR  T NF 
MIXTURE  AT  95  OEG  F<35  DFG  C).4  HP 


F 

L»AYS 

GRAMS 

F F P.P.  TORR 

GRAMS 

1 

.0 

.4 1 785  + 0 1 

1 .000 

.41780+01 

4.2 

.41990+01 

. 100-02 

.41775+01 

1 

.0 

.40845+0 1 

1 .000 

.41855+01 

150.0 

.41805+01 

.760+03  SAMPLE 

DESTROYED 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  ID 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MATERIAL-  DACRON  >CT 


PROPERTY-  OCLTA  frCIGHT 


T I ME . DAYS 


ENV1ROMCNT  8<£Fl 

gaseous  fluorine . io  ocg  f 

<ai  OCG  C»  l.E-01  TORR 


26$ 


LOCKHEED  MISSILES  A SPACE  COMPANY 


/ 


material  -dacron  net 

PRDPFRTY  -LAYER  DENSITY 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  I f? 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIRONMENT  I 

CONTROL,  70  DEG  F (21  DEG  C) 


F DAYS 


NO/IN  NO/CM 


.0  .185+03  .730+02 

10.0  .172+03  .679+02 

160.0  . I 55  + 03  .611+02 


ENVIRONMENT  2 (AP) 

VACUUM,  I.E-U6  TORR,  200  DEG  F 
(93  DEG  C) 

F HOURS  NO/IN  NO/fM 


24.0  .167+03  ,657+02 

240.0  .168+03  .662+02 


ENVIRONMENT  2 ( 8CDE  ) 

VACUUM,  I.E-06  TORR,  EXPOSURE 
TIM:  240  HR 


ENVIRONMENT  3 

HIGH  TEMPERATURE,  200  DFG  F 
(93  DEG  C)  40  PERCENT  R.H. 


DEG  R 

DEG  K 

NO/IN 

NO/CM 

F 

HOURS 

NO/IN 

NO/CM 

660. 

367. 

. 168  + 03 

.662+02 

24.0 

. 167+03 

.657  + 02 

530. 

294. 

.167+03 

•6S7+02 

72.0 

.152+03 

.597+02 

1 40. 

78  - 

.182+03 

.716  + 02 

37. 

21  . 

.159+03 

.625+0? 

NOTE » .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  8 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  in  scientific  notation 
the  e+oi  etc.  is  the  exponent  OF  10 

.the  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  T COLUMN 
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■ A 1 1 P I A t -DACRON  NET 
pHf)PE  R T Y -t.AVl.H  DENSITY 

(FMEE  STANDING  LAYER  density  after  COMPRESSION  T D \ /2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIRONMENT  S 
9S  PtHCENT  R.H.  RS  DEG  F 
( IS  Ut  G C ) 

F HOURS  NO/IN  NO/CM 

•2.0  .177+01  .697+U2 

29.0  .I8S+01  .710+0? 

72.0  .168+01  .662+0? 


ENVIRONMENT  6 
9S  PERCENT  R.H./SALT  AIR 
9S  DEG  F ( IS  DEG  C ) 

F HOURS  NO/JN  NO/CM 

•2.0  . IS2+01  .S97+U2 

29.0  .199+01  .SRP+O? 

72.0  • I S9  + 0 1 , 6 ? S + 0 ? 


ENVIRONMENT  7 

WATER  IMMERSION  AT  70  DEG  F 
(21  DEG  C ) 

F HOURS  NO/JN  NO/CM 

•S  . I 7S+01  .691+0? 

2.0  .I8S+01  .710+02 

29.0  .182+01  .7)6+02 


ENVIRONMENT  8 (CD) 

GASFOUS  OXYGEN  ♦ 70  OEG  F 
(21  OEG  C)  I.E-Ol  TORR 

E DAYS  NO/IN  NO/CM 

9.2  • I ?S+01  .691+02 

•SO.O  .171+01  ,679+02 


notf.  .sfe  table  s for  identification  of  test  materialsivol  n 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  8 PERCENT 
.The  dfpenpent  variables  are  in  SCIENTIFIC  notation 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  W|TH  I IN  THE  F COLUMN 
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iuHrVrV 


TIH,  OATS 


UWtPOfeCMT  «IC0l 

uw out  omn.  nKir 

i9\  OCO  Cl  l-t-W  TQM 


LOCKHEED  MISSILES  * SPACE  COMPANY 


< ATt»I4l.  -UACRON  NF  T 
I’wpp  F f*  T Y -LAYF.R  DENSITY 

( F H F t STANDING  LAYER  I)FNSiTY  AFTER  COMPWFSSim  '0  I '2 
INITIAL  THICKNESS  fop  20  LAYERS) 


ENVIRONMENT  8 (FF) 
CASE  'Jl.S  *- 1 IJOR  INF,  TO  PEC  F 
( 2 I NEC  C ) I . t - 0 3 TORR 


ENVIRONMENT  8 KiH) 
qS  PERCENT  R,H.  AtR/FLNORUF 
MIXTURE  AT  9S  OEG  F(3S  PEG  C).R  HR 


F HAYS 


NO/ IN  NG/CM  F 


”.P.  TORR  NO/  i N 


N O / f M 


4.2  .1  fS  + 03  .69  I + 0? 

ISn.O  .IS2  + 03  . S97+02 


. I 00-02 
, 760  + 03 


.2H2  + 03  . 7RE«  + (i? 

ctirlF  rcc,TpOY  0 


NOTF.  ,SFE  TABLE  S FOR  IDENTIF ICAT ION  OF  TEST  MATER, ALSIVOL  I) 
.ACCURACY  OF  FtF aSURENENT?  IS  ESTIHATEO  TO  BE  ♦-  >*»  PEPCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  HARKED  WITH  I IN  THE  F COIHHN 


MATCRIAL-  dacron  net 


property-  layer  DENSITY 


liiifH 


■•■■■■■■■■■■■■■■■■■■■•■■a 


■aj>aaa  laiaHMimmaii 
laaBBfciaaaaaaaaaaaaaaaaaa 

■■•■■■■ii ■■■■■■■■■■■■>> a a 
iMavaiaa^iiBBiBaaimiafi 

iiaaniiiKiMMI|M|MM 


igBaaaaiiaaaaa 

kiaaaaaaiaaaai 


aaaaaaafe 

aaaiiauBaaamnVnnni 
aaaaaaaaaaaaaat'aflaaaiaaBB 
■aaaaaaBBBaaaaak«BaiBaBBB 


■BBBBBIBBBIBBBIflflBVBi:aBBa 
■BaBBBiBaBBBBM|aaaiakMi 


!SSSStSSSSSa?aS 

BIBBaBnilBBBa.Y 


mmmmmmmmmWBwmmmmmmmmmmm a* 

■SSSSSaSSSfiS^SafeSRSSSaSl 

■ •aam|(|BB|Bl|HMMM| 

■ aaiaailBiama 


BBBaBBBBB 

BBiiaaiM 


90  NO  60  no  100  120  I NO 

T!f€.  DAYS 

ENVIRONMENT  8<EFl 
GASEOUS  FLUOTINE . TO  OEG  ► 

(91  DEG  Cl  1 .£*03  TORR 


LOCKHEED  MISSILES  & SPACE  COMPANY 


MATERIAL  -DACRON  NET 
PROPERTY  -tensile 


ENVIRONMENT  I 


CONTROL.  70  DEG 

F (21  DEG 

C ) 

F DAVS 

lb/in 

N/M 

.0 

.467+0 1 

.ft  1 8 + 03 

.0 

.379+0 1 

. 665  + 0 T 

10.0 

.426  + 0 I 

. 746+03 

10.0 

.44 1 +0 1 

. 773  + 03 

ISU.O 

.441+01 

.773+03 

i so.o 

.372+01 

.66 1 +03 

ENVIRONMENT  2 (AH) 

VACUUM . I.E-Or  TOPR,  200  DEO  E 
(PI  DEG  C) 

F HOURS  LP/IN  N/m 

24.0  .3R4+0I  ,619+Ul 

24.0  .542+01  . 960+03 

240. 0 . 320  + 0 I ,3M  *03 

240.0  .470+01  .832+03 


environment  2 (HCDE) 

VACUUM,  I.E-06  TORR,  EXPOSURE 
TIME  240  HK 


DEG  R 

DEG  K 

LB/IN 

N/M 

660. 

367. 

.320+01 

.561+03 

660. 

367. 

.475+0 1 

.832+03 

630. 

2R4. 

.454+0 1 

.805+03 

530. 

2R4. 

.493+01 

.864+03 

140. 

78. 

.465+01 

.814+03 

140. 

76. 

.431+01 

.755*03 

37. 

21  . 

.526+01 

.'722  + 03 

37. 

21  . 

.452+01 

.791+03 

environment 

3 

HIGH 

TEMPERATURE. 

200  DFG 

F 

(93 

DEG  C)  40  PERCENT  R.H, 

F 

HOURS 

LR/IN 

N/M 

24.0 

.452+01 

.791+03 

24.0 

.459  + 0 1 

.805+03 

72.0 

.472  + 0 1 

.827+03 

72.0 

.428+0 1 

.751+03 

240.0 

.356+01 

.624+03 

240.0 

.462+01 

.809+03 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERlALS(VOl  I ) 
.ACCURACY  or  MEASUREMENTS  .S  ESTIMATED  TO  BE  +-  4 PERCENT 
.The  DEPENDENT  VARIABLES  are  IN  SCIENTIFIC  NOTATION 
THE  E + 0!  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 

r 


2J2 


innuan 

KISMIIII 

ftsssi 

■■•■■•■I 

•HIM 

ami 
«■■■■! 

■■■•■I 

sssssssS 

RSSSSfi 


•■•■mumiiiiiiaamnaamal 

bbbbbbmbbbbbbbbbbbbbbiibbbbbbb! 

BBBBBBBBIIBBBBBBBIBBBBBBrBBIBBB| 
9BBBBBBBBBBBBBBBIB|iBIBIBBBgBial 
BCBBBBBBBBBBBBBflBIBf BB*£7BBBBBIJ 
BBfc't  JBBIBBBIIM^iaaBII'UBBBBf 
IBBh»ll»SSiiBBBIBBBBBBlMfnilBB 
BBBBB«BBBBBBBBBflBBBBBBBIBBMBBBl 
BBBBMIBBBIBIBBIBBBBBBBBflBBllIB] 
BBBBBflBIBBBBIBBBBBBBBBBBIBBBkflBl 

ibbbbbbbbbbbibbbbibbbbiibibibcbI 

BflllBBBBBBBIlIBBBBIBIBBBIBBIBB^j 

iBBBBflBBBBBlBBBBflBBBBBBBBBBfllBBB| 

iBBBBBBBIBBBBBBIBIflBIBIBIBBBIBBBi 

:ssss:ss»si::sii:sr.»s::ss:» 

BBIBBBBBBBBBBBBBIIIIIBIfllBIBBlI 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb! 

IBBBBBIBBBBBBBflHflBBBBBBBBBBBBBl 


■ A T E « I A «_  -OACF'ON  NET 
F1  w 0 P F R T Y -TENS  I IP 


F'.yTRPNMFNT 

5 

ENVIRONMENT  6 

PtPCF  NT  R . m.  95 

DEG  F 

9 6 

PERCENT  R 

.H./SALT  AIR 

OF  r,  c ) 

9S 

DEG  F (3S 

DEC,  C) 

hAPHS  I. 

R/  IN 

N/M 

F 

HOURS 

LB/ IF' 

/ M 

1 2.0 

354  + C 1 

.6 1 9+03 

12.0 

.4  1 8 + P 1 

.732+03 

i 2.r 

374+01 

. 656  + 0 3 

12.0 

.446  + 0 1 

.782+03 

? 4 . o 

439  + 0 1 

. 769+03 

24.0 

. 46S  + 0 1 

. 8 | 4 + 03 

24.0 

SG  3 + 0 1 

,882+03 

24.0 

. 4 0 S + 0 1 

. 7 1 0+03 

7 2 . G 

403+0 1 

. 705+03 

72.0 

.431+01 

. 7SS+03 

72.0 

3 <>2+0  1 

.687+03 

72.0 

. 392  + 0 1 

. 087+03 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATER  IMMERSION 

AT  70  DEG 

F 

GASEOUS  OXYGFN, 

70  DEG  F 

( 2 1 

uF  G C ) 

(21 

DEG  C ) 1 .E- 

03  TOPR 

F 

HOURS 

LB/  IN 

N/M 

F 

DAYS 

LB/IN 

N/M 

.S 

.44|+0I 

.773+03 

4.2 

.467+01 

.818+03 

.5 

.480+0 1 

.841+03 

4.2 

.444+0 | 

.778+03 

2.0 

.462+0 1 

.309+03 

150.0 

.356+01 

.624+03 

2.0 

.428+0 1 

. 751+03 

150.0 

.385+01 

.674+03 

24.0 

•405+0 1 

.710+03 

24.0 

.475  + 0 1 

.832+03 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATEP I ALS ( VOl  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  ETOI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


srrk 


I 

I 


HA  HR]  AL  D At' PQN  N*.  T 


PROMPT  t TENS  ! t L 


■HU! 

SSmiasKiBKt:::::::: 

■auiaiifluamiimaiiiiiii 
liriMsiBaBBigaaaiBaBiBaaaai 

iVflfilf  BiSMBBaBflBBBBBBBBflBB 
IWlBiBlBBBSMBBBBBBBBBBBBB 

■bb2bbbbbbbbbbssbbbbbbbbbbb 

Hfl'JBBBBlIBBBBBBflflBBhSBIflBBBBBl 
IBfJBBBfllBBBBBBBIBBBBBBbSPIBIll 
IBJBBBBBlIBBBBIBBBBBBBBBBBbSPr 
MBBBBBBBfl|BBBBBBBflflBBBBBBBBBr 
BJBBBBBBBBBBflBBBBBBBBflllBBBBBB 
' BBBBBBBBBBVBBBBBBBBBBBflflBBBBB 

ibbbbbbbbbbbSbibbbbbbbbbbbibbi 

lBBlBBBBIBBBBBBBBBBBBBBBIBBBII 
IBBBBBBBBBUBBBBBBBBBBBBBBBBBB 
IBBBBBmifiHBBjHH^ 
IIBIBIHB 

ibbbbbH 

IBBBBBBB! 


■bbibbbbbbiiiii 

BBBBBBflBBBfBBBBBBBBBBBIB| 
BniiBBBBBiBMHiiilHHl 


eo  30  HO  50  so 

T ! he  . HRS 

Environment  5 
95  percent  pm  95  deg  r 

• 35  DEG  C1 


6 MOOXIO 
6 000X10* 


IBBBBBBBBflB 
|IBBfllBBB|i 
IBBBBBSBBM 

III 

■BBBBOBBBIBBBBBBBBBBB 


1HRIBH 


BBBBBBfl 

■bbbbbbB 

|BBBBBflflflflBBBBBBflBlBBB| 
■HH>bfllB  BBBBBlBIBIBBBiirl 

MHIflBflBBBBBBiSSSSMaBBBBBBBBl 
lllBBIIBBBIIB|IIIBBBliiSSS!g 
IBBiaiJflBBflBBBBBBBBflBBBBBBBBBBg 

jSjjjjjm 

iisSS:§S8S3S§S5§§§SaSSSSSSS§8§ 

IBBflflBBBBBBBBBBIBBBBBBBBBBBBBB 

•BBlHBBlIBBBBflBBIfiBBBBIflBBBBB 

IBBIlIBBBflflBIB^BBBBBBBBBBBBil 

iiiSitSiiSNiSiifliSiBiBiSiSSSS 


30 

Tift.  HRS 

ENVlRONTtNT  6 
95  PERCENT  R H /SALT  AIR 
95  DEG  F (35  DEG  C) 


IB 

B 

B 

mm 

BB 

iiiii 

«■■■■■■■■■■■■■■■■■■■■■■ 

ri=::::::====?55- 


MBBaBBBMBBBBBBBBBBaBBB 

■ijbbbbbbbbbbbbbbbbbbbbbI 

«■■■■■■■■■■!■■■■■■■■■■■■ 

lilHIIIIIIIUIIflllllll 

!■■■■■■■■■■■■■■■■■■■■■■■ 


10  a> 

TIME.  MRS 
ENVIPWCNT  7 

MATER  IttCRSION  AT  70  DEG  F 
<21  DEG  C) 


bbiiiiibbbbibbbbbbiibbbbbbbib| 

■bbbbbbbbbbbbbibbbibbbbbbbibbI 


|BBBBBBIBBBBBBflflBflBBBBBBh2M8V  J 

Ibbi ibbbbbbb bbbbbbbibbbb nab 


■BOB IBBBBBBB BIO BIB BO IBBBBBBBBfl 
iBBaiflBBBBBBBBBBIBBliBBBBBBBBH 
|■BIIIBBBI■BBBBB■BBBa■BBaBBBBil 
iBBBBIBaBBIBBBBBBBBBBBBaBBBBIBI 


ENVlMMCNT  8<C0l 
GASEOUS  OXYGEN.  70  DEG  F 
(21  DEG  C)  I.E-03  TOM 


LOCKHEED  MISSILES  & SPACE  COMPANY 


MATERIAL  -UACRGN  NET 
PROPERTY  -TENSILE 


ENVIRONMENT  R (EF)  ENVIRONMENT  8 ( GH ) 


GASEOUS  FLUORINE. 

70  DEG 

E 

9S 

F'RCFNT  R.H, 

A I R /FLUOR  I NF 

(PI  DEG  C ) 1 .E-03 

TORR 

MIXU  t AT  9S  DEG  F ( 3S  PFG  0.4  HP 

E OAYS 

LR/IN 

N/M 

F 

F P.?.  TCRR 

LB/IN 

N/m 

4.2 

. 1 1 S + 0 1 

.SS2+U3 

. 1 00-02 

. 372  + 0 1 

.6SI+03 

4.2 

.312+01 

.S47+03 

. 1 00-02 

.41 s+o 1 

. 728  + 03 

1 SU.O 

.292+0 1 

. S 1 i +03 

.760+03 

sample 

destroye  d 

1 M).0 

.379+01 

• 66S  + 0 3 

.760+03 

sample 

DESTROYED 

NOTE,  ,SFE  TARLE  5 FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  H PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E + OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


\ 
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MATERIAL-  DACRON  NET 


property  tensile 


ENVIROMCNT  Been 
GASEOUS  FLUORIC,  70  DEG  F 
(21  DEG  Cl  I .E-03  TOW* 


f 

277 


LOCKHEED  MISSILES  U SPACE  COMPANY 


PPrptRTY 


OUTGASSJNG  BEHAVIOR 


MATERIAL  - DACPON  mft 


FMV  JRCNMENT  ?« 

VACi.h'M*  i GL-M6  70oPf66[l  DFG.R  ( 36S  DEG.K) 


TFST  DATE  04QS7I 
TEST  CHAMP.FP  NO.  ( 


SiiMPLf  I GhT  = 2.6460  GMS.  SAMPLE  APE  A =4  I B I . SO. CM. 


F V PCS' '^L  CI'TGASSING 

t i nr  hate 

HPS.  GM. /SC CM. -SEC  • 


.as 

1 .04-1 1 

.*? 

6 . 10-12 

1.18 

4.63-12 

1 .S3 

4.23-12 

?.HS 

3.67-12 

3.77 

3.00-12 

6.2S 

3.37-1? 

3S.2S 

3. 21-12 

108. SO 

3.06-1? 

166.4? 

3.  14-1? 

GAS  COMPONENT  FRACTIONS 


H20 

N? 

CO? 

.73 

.20 

.08 

.80 

.19 

.06 

.80 

. 19 

.06 

.79 

• 19 

.06 

.84 

. 1 1 

.OS 

.94 

. 1 1 

.OS 

.84 

.10 

.06 

.82 

. 1 1 

.07 

.72 

• 2S 

.01 

.80 

.IS 

.OS 

OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPER T (-  OUTGASSING 
MATERIAL-  DACRON  NET 


l.XIO'09 


ENVIRONMENT  2B  VACUUM.  10-6  TORR.  660  OEG.  R.  (365  OEG.  K. ) 


*79 


LOCKHEED  MISSILES  * SPACE  COMPANY 

■ P R 


PRPPERTV  . OUTCLASSING  BEHAVIOR 
MAT  ER  f AL  - OACROM  MfT 


environment  ?C 

VACUUM, I UF-Oft  TORR*S30  OEG.R  (29S  DEG.K) 

test  date  020971 
test  chambfr  no.  2 


SAfPLE  Weight  = .7S9n  gms.  sample  area  :imi,  so. cm. 


FXPOSUPE 

OL'T GASS  I NG 

TIME 

RATE 

HRS. 

6M./SQCM.-SEC 

.42 

1 .49-1 1 

1.18 

7.24-1? 

1 .67 

2.22-12 

2.  SO 

1.67-12 

4.00 

1.09-12 

s.oo 

8.S6-I3 

S.98 

7.27-1? 

6.88 

7.41-13 

7.47 

7.SO-I 3 

36. 2S 

4.S2-I3 

97. SO 

1 . 10-13 

67.67 

9.10-14 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

• 4S 

* 77 

. 17 

• 6S 

.24 

.12 

.63 

,2S 

.12 

• S2 

• 77 

.IS 

.SS 

.72 

. 1 3 

.S4 

.47 

.07 

.40 

.44 

. IS 

.47 

.40 

.13 

.38 

. 4S 

.17 

.24 

. S7 

.20 

.39 

.S3 

.08 

.27 

.6S 

.08 

PROPERTY  - OUT  GASS  I NO  BEHAVIOR 
MATERIAL  - OACHOM  NET 


t NVIRONHpNT  4 A 

''AO'L*.  | (iE-^6  T ORP  » 660  DEG.P.(l66  PEG . K ) FOR  6HPS.F0LI  OWED  MY 

gaseous  mtpoge*  purge  at  760  torr.sio  deg.r.(?<)4  deg. to, for 

RHRS»EcLLo',;El)  RY  oUTGASSInG  tests  AT  S10  DEG. p. (294  Dt  G . K ) 


TEST  DATE  0S1072 
TEST  CHAMBER  NO.  2 


AMPLE  >L 

IGHT  r 2.SS7?  GMS. 

sample 

AREA  =404R.  SO. CM 

EXPOSURE 

OUTGASSING 

GAS  COMPONFNT 

fractions 

TIUF 

RATE 

HRS. 

GM./SQCM.-SEC. 

H20 

N2 

CC2 

.42 

2.64-1 1 

.so 

.01 

.49 

i .08 

1.46-1 1 

* s? 

.CO 

.48 

?.SU 

8.79-12 

.49 

,00 

.SI 

1.  17 

7.90-12 

.S7 

,00 

.41 

4.17 

7. IS-12 

.41 

,'>0 

• S7 

S.2S 

6.61-12 

,6fc 

, 0 

.14 

A. 67 

B. 21-12 

.60 

,0 

.40 

u’?.S8 

1. 07-12 

.18 

.On 

.62 

‘.iS.Sf. 

1.24-1? 

.68 

.00 

.12 

•Ml. 00 

7.48-11 

,68 

♦ vf 

.11 

28e 


QUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  DACRON  NET 


r.MVIRONMENT  4A  VACUUM.  10-6  TORR.  660  OEG.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  OEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGASSk 
HG  TESTS  AT  530  OEG.  R.  (794  DEG.  K. ) 
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LOCKHEED  MISSILES  * SPACE  COMPANY 


■ I 


II 


a 


€ 


PROPERTY 


OUTGASSING  BEHAVIOR 


M A T ► R I A | 


DACRON  NET 


EMV  I RONMFJ.'T  MB 

VACOI.M*  IUf-06  TOPR  • 660  DEG. R. (766  DFG.K)  FOR  6HR5  • FOI  1 OwFD  BY 
GaSFOliS  hh.  him  PLRGF  AT  760  TORR.S70  DEG.R.(29B  DEG. k). FOP 
rmps.FOLI  PLED  BY  OuTGASSIMfi  TESTS  AT  S30  DEG.R.  ( 29B  nFG.n 


TEST  OATt  0*267 1 
TEST  CHAMBER  NO.  7 


SAMPlt  W{ 

IGHT  = 2.928S  GliS 

EXPOSURE 

OL'TGASS  1 NG 

T l HE 

RATE 

HRS. 

gm./sqcm.-sec. 

.SR 

2 - S 7 - i 1 

1 .SI 

1.17-1  1 

2. Sf> 

1 .07-1  1 

7, SR 

9.9S-I2 

s.se 

7.96-12 

s.s  i 

7.01-12 

20.87 

7.S7-I2 

7S.2* 

1.  1-12 

SAMPLE  AREA  2S670.  SQ.CM. 


GAS  C0MP0NENT  FRACTIONS 


H20 

N2 

CO? 

.12 

* S6 

.20 

.19 

.SI 

.18 

. 75 

.18 

•m 

.79 

,22 

.so 

.78 

.?S 

.17 

.78 

.29 

.76 

.s 

.19 

.79 

»s? 

2Sk 


OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  DACRON  NET 


l.XIO-09 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  OEG.  R.  (234  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -TISSUGLAS,  60G 
PROPERTY  -WEIGHT 


ENVIRONMENT  ! 

CONTROL*  70  DEG  F (2|  DEG  C) 
F DAYS  GRAMS 


ENV I RONMENT  2 (£R) 

VACUUM*  l.fc-06  TORR*  200  DEG  F 
(93  DEG  C) 


.0 

. I34IS+0I 

F HOURS 

10.0 

.13395+01 

1 .0 

.u 

. 1 3354  + 0 1 

24.0 

50.0 

. 1 3335+01 

1 .0 

240.0 

GRAMS 

. I 3396  + 0 I 
. I 3355+0  I 
. I 3350  + fl I 
. I 3320  + 0 I 


ENVIRONMENT  2 

( BCDE ) 

VACUUM* 

I . E-06  TORR 

* EXPOSURE 

TIME  240 

HP 

F DEG  H 

DEG  K 

GRAMS 

1 

m 

.13350+01 

660. 

367. 

.13320+01 

1 

- 

,13487+01 

530. 

29U. 

.13462+01 

1 

- 

.13520+01 

140. 

78. 

.13485+01 

1 

- 

.13510+01 

37. 

21  . 

.135(5+01 

ENVIRONMENT  3 

HIGH  TEMPERATURE*  200  OF G F 
(93  DEG  C)  40  PERCENT  R.H. 


F 

HOURS 

GRAMS 

1 

.0 

. 1 3475  + 0 1 

24.0 

. 1 3435  + 0 1 

1 

.0 

. 1 3489+01 

72.0 

. 1 3450  + 0 1 

1 

.0 

.13415+01 

240.0 

.13390+01 

note*  .SFE  table  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  the  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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«A3»SO  -tio-ni  *•  -*f-no  tO  3 > JJC1 


MATERIAL-  T1SSUGLAS.  60G 


PROPERTY-  UtLTA  weight 


CNVIROMCNT  | 

CONTROL.  TO  DEG  F (21  OEG  C> 


TPC , WS 

ENVIROWCNT  2<AB> 

VACUUM.  1 ,£~06  TORR.  200  OEG  F 
»9J  DEG  C. 


CNVlROItCNT  £<RC0E> 

VACUUM.  I.C-Ot  TORR.  EXPOSURE 
TIME  mo  * 


CNV1R9PCNT  3 

NIOM  TCWUTURE.  2)0  0C0  f 

(01  OCO  O HO  PERCENT  R.H. 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -TISSoGLAS.  60G 
PROPERTY  -WEIGHT 


environment  s 

9S  PERCENT  P.m,  qS  DEG  F 
ns  OFG  C) 


F 

HOURS 

GRAMS 

1 

.0 

. I 3424  + 0 1 

12.0 

.13420+01 

1 

.0 

. I 3S0S  + 0 1 

24.0 

. I 3S00+0 1 

1 

.0 

. | 3397t0l 

72.0 

. 1 340S  + 0 1 

ENVIRONMENT  6 


9S 

PERCENT  R 

.H./SALT  air 

9S 

DEG  F (3S 

DEG  C) 

F 

HOURS 

GRAMS 

1 

.0 

. I 3372  + 0 1 

12.0 

. IS230+0I 

1 

.0 

. 1 3283+0 1 

24.0 

. IS8IO  + OI 

1 

.0 

. 1 344  1 i-O  1 

72.0 

. f 8770  + 0 ( 

ENVIRONMENT  7 ENVIRONMENT  8 (CD) 


WATFR  IMMERSION  AT 

70  DEG  F 

GASEOUS  OXYGEN. 

70  DEG  F 

(21  OEG  C) 

(21 

DEG  C)  1 .E- 

03  TORR 

F HOURS 

GRAMS 

F 

DAYS 

GRAMS 

1 .0 

. 1 3S2I+0I 

1 

.0 

. 1 333S+0 1 

.s 

sample 

DESTROYED 

4.2 

. 1 332S+0 1 

1 .0 

. 1 3S2S+0I 

1 

.0 

. 1 3386+01 

2.0 

SAMPLE 

DESTROYED 

ISO.O 

. 1 3400+01 

1 .0 

. 1 34IS+0I 

24.0 

SAMPLE 

destroyed 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0«  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  TISSUGLAS.  60G 


PROPERTY  DELTA  WEIGHT 


ENV1R0*CNT  5 
95  PERCENT  R.H.  95  DEG  F 
(35  DEG  C) 


T|«,  HRS 

ENVIRONMENT  6 
95  PERCENT  R.m./SALT  A|R 
95  DEG  F c 35  DEG  C) 


environment  1 

hater  INCRSION  AT  70  OCO  t 

(El  DEO  Cl 


TINE,  DAYS 


ENVIROMCNT  RICO  I 
OA9EOUS  OXTQEN.  TO  OCO  f 
(*l  OCO  Cl  I.E-OJ  TORR 


> 

* 


s 

t 


289 

LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -TISSUGLAS, 
PROPERTY  -HEIGHT 


60G 


ENVIRONMENT  8 ( EF  ) 

GASEOUS  FLUORINE,  70  DEG  F 
( ? I DEG  C ) I . E-0 3 TORR 


ENVIRONMENT  8 (GH) 

<?S  PERCENT  R.H.  air/fluorine 
MIXTURE  AT  95  DEG  F(35  DEG  C),4  HR 


F 

DAYS 

GRAMS 

F F P.P.  TORR 

GRAMS 

1 

.0 

. | 3508+01 

1 .000 

. 1 3436  + 0 I 

. I 3270+0  1 

. 100-02 

. 1 3390  + 0 1 

I 

.0 

.13431+01 

1 .000 

. • 3434  + 0 1 

150.0 

.13240+01 

.760+03  SAMPLE 

DESTROYED 

note,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  2 PERCENT 
•The  DEPENDENT  VARIABLES  are  in  SCIENTIFIC  NOTATION 
THE  EtO I ETC.  IS  THE  EXPONENT  QF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  TISSUGtAS.  60G 


oROPCRTY-  DELTA  KIGHT 


■■■■■■■■■■■■■■■■•■■■■■■■■■■■■■I 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbI 

•■■■■■•■■■■■■■■■■■■■■■■■■■■■ill 

BBBBBflBBBBBBBflBflBBBaiBBBMf 


llBBBBBBBBBBBBBBBBBBBfll 


IBBBBBBBBBBSB1B 


Ibbbbbbbbbbbbbbbbbj 


nflBBBBBBBBl 


IlBBBaBBBBBBBBBBBMffeBBIBBBBBBBBB 

Ibbbbbbbbbbbbbmbbbbbibbbbbbibb 

|BBBBBBiiiBMfiBBBBBBBBBBBBBBBB 
bHiiiiMiaBBBBBBaBBBBIBIBB 
IBBBBIBBBIBBIBBBIBB 

JHBlBBB jiiiBBBBBBBBIBBBBBBBBB 
■BBBBBBBBBBIBBBBBBBBIBBBBBBIBB 
BBBBBBBBBBBBBBBBBBBBIBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBBBBIBB 

IFbbbbbbbbbbbbbbbbbbbbbbbbbbbibb 

llBBBBBBBBBBBBBBBBBBBIBflBBBBBBB 

Ibbbbbbbbbibbbbbbbbbbbbbbbbbbbb 

. 


ENVlROWCNT  0<EFl 
GASEOUS  FLUORINE.  70  DEG  F 
(81  OEG  Cl  1 .E-03  TORP 


LOCKHEED  MISSILES  * SPACE  COMPANY 


material  -tissuglas,  gog 

PWnPFRTY  -LAYER  DENSITY 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIRONMENT 


CONTROL*  70  DEG 
F DAYS 

.0 

10.0 

ISU.O 


(21  OEG  C) 

NO/IN  NO/CM 

.278+01  .109+01 

.101+01  .119+01 

.274+01  .108  + 01 


ENVIRONMENT  2 (AB) 
VACUUM*  I.E-06  TORH.  200  DFG  F 
(91  DEG  C) 


F HOURS 


NO/IN  NO/CM 


24.0  .101+01  .119+03 

240.0  .101+01  .119+01 


ENVIRONMENT  2 (BCDE) 
VACUUM*  I.E-06  TORR*  EXPOSURE 
TIME  240  HR 


ENVIRONMENT  1 

HIGH  TEMPERATURE*  200  DEG  F 
(91  DEG  C)  40  PERCENT  R.H. 


dfg  r 

DEG  K 

NO/IN 

NO/CM 

F 

HOURS 

NO/IN 

NO/CM 

660. 

S10. 

17. 

167. 
294. 
21  . 

.101+01 

.208+01 

.111+01 

. 1 19+01 
.821+02 
.111+01 

24.0 

72.0 
240.0 

.111+01 

.278+01 

*128+01 

.111+01 
.109+01 
. 129+01 

NOTE,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATKRIALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-  8 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  -TISSUGlAS.  60G 

property  -layer  density 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


environment  5 
95  PERCENT  P.H.  95  DEG  F 
(15  DEG  C) 


ENVIRONMENT  6 
95  PERCENT  R ,H. /SALT  AIR 
95  DEG  F (15  DEG  C) 


F HOURS 


NO/IN  NO/CM  F HOURS 


NO/IN  NO/CM 


12.0  .278+01  .I0«+01 

PR.O  .278+ul  .109+01 

72.0  .101+01  .119+01 


12.0  .185+01  .710+02 

29.0  .215+01  .927+02 

72.0  .119+01  .547+02 


ENVIRONMENT  7 ENVIRONMENT  8 (CD) 

WATER  IMMERSION  AT  70  DEG  F GASEOUS  OXYGEN*  70  DEG  F 

'21  DEG  C)  (21  DEG  C)  I .E-01  TORR 


HOURS 

NO/ IN 

NO/CM  F 

DAYS 

NO/IN 

NO/CM 

.5 

SAMPLE 

DESTROYED 

4.2 

.278+01 

.109+01 

2.0 

SAMPLE 

DESTROYED 

150.0 

.276+01 

.109+01 

24.0 

SAMPLE 

DESTROYED 

I 

i 


NOTE.  .SEE  TABLE  r.  FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  II 
•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  8 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE*EXPOSURE  DATA  ARE  MARKED  NITH  I IN  THE  F COLUMN 

2* 


{ a 


MATERIAL-  TISSOGLAS.  60G 


PROPER T 1 - LATER  OENSI T i 




JiiilliililiilllnitliiHHIlij 

Is::::::::::::::::;;::::::::::: 


t.aOMIO*01" 

*.IOO*IO*0,t 


■■••■■••••■■■■■••■•••••••••a 

i:::::::::::::::«s:::::::i:K::i 

I ■ ■ m ■ m • • m a m m m a a • 1%  a a ■ a ■ ■ a * • ■ ■ ■ • | 

£3 i 


aaaa  aaaa  aaaaaaaaaaaaaaaa.'  aaaaai 
in M«M>aaaaaaaaa>iaMaiaaa> 


ENYIROMCNT  5 

tft  PERCENT  ft.H.  95  OtO  V 

Oft  0E0  Cl 


CNVIROMCNT  ft 
•9  PERCENT  R.H./SM.T  AIR 
99  OEO  P IX  CEO  Cl 


• ••■■••■•Iai«B««B«Bai«B«a»a»««;Na» 

■ ■■■■■•aamaaaaaaaaaaaaaaaaaa 
•■■■■■••••a aa  aa  aa  a a aaaa  bbB«»bb 

a ■ ■•aaaaaaaa 

aaaaaBaBBBBaBBaBaBBaBaBBaaaBB 

aaaB««aaaaa*aaaaaaaaaaaaaaaaa 

aaaa 

aaaaiaaMiaiaaaflaaitaaaaaMaa 

IaaBaaBaaBaBBBBaaaBBaBaaaaBaBB 

aaaaaaaaaaa  ata  • a 

BBBBBBaBBBBBBBaaaBBaBBBBBBaBB 

■(■■■■■■•laaaaaaaaaiaaaakaiaa 

•■■■•■(■••■•aa««ia«*ataaia*aa 

■aaaaaa«aaaaaaa«aaaaaaa»awaa» 

••aaaaiaaaataaaaaaaaaaaaaaiaa 
ataakBiaaiataaiiaaaaaaaa 
a a a a a a BBBBaaaBaBBBaaBBBB 

• •■aiaiaaa*iaataMaaaiaal 
aaaaaaiaaiataa  ■ " 

• •••*a»aa«aja*ai*aaaajaaal 

l!f=lj|III|in|||ij||i||l 


TIIC.  Oftvt 


l Cl  I.C-W 


LOCKHUD  MISSIUUI  ft  SPACK  COMPANY 


f 


MATERIAL  -TISSUGLAS,  60G 
PROPERTY  -LAYER  DENSITY 

(FREE  STANDING  LAYER  DENSITY  AFTER  COMPRESSION  TO  1/2 
INITIAL  THICKNESS  FOR  20  LAYERS) 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 (GH) 

GASEOUS  FLUORINE,  70  DEG  F 9S  PERCENT  R.H.  AIR/FLUORINE 

(21  DEG  C)  I.E-01  TORR  MIXTURE  AT  9S  DEG  F(1S  DEG  0,9  HR 

F DAYS  NO/IN  NO/CM  F F P.P.  TORR  NO/IN  NO/CM 

9.2  • 222+03  . 876+02  .100-02  .299+01  .118+01 

ISO.O  .278+01  .109+01  .760+01  SAMPLE  DFSTROYEO 


! 


NOTE.  .SEE  TABLE  S EON  IDENTIFICATION  OF  TEST  HATERlALSfVOL  !) 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  S PERCENT 
•THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  V !E  EXPONENT  OF  10 

•THE  PRE»EXPOSURE  DATA  ARE  MARKED  N1TM  I IN  THE  F COLUMN 

896 


nO*  44.K12F10 


H-IWIM.-  TISSUOtAS.  04*0 


WK#tRTf-  latCR  Of NSI Tr 


CMVIROMCNT  SICF) 

oascous  rtuoniic.  to  oco  r 

a I OCO  ci  t C-OJ  TOMI 


29T 


LOCKHCCO  MIWIXI  ft  IPACI  COMPANY 


MATERIAL  -T I SSUGLAS * 60G 
PROPERTY  -TENSILE 


ENVIRONMENT  I 


CONTHOl*  70 

DEG  F (21  DEG 

C) 

F DAYS 

LB/IN 

N/M 

.0 

.533+00 

.934+02 

.0 

. I 73+00 

.304+02 

1 u.o 

.200+00 

.350+02 

10.0 

.227+00 

.397+02 

ISU.O 

.235+00 

.411 +02 

iso.o 

.249+00 

.437+02 

ENVIRONMENT  2 (AB) 
VACUUM t I.E-U6  TORRf  200  DFG  F 
(93  DEG  C) 

F HOURS 

24.0 

24.0 

240.0 

240.0 


LB/IN  N/M 

•293+00  .514+02 

.173+00  .304+02 

. • 1 7 +00  . 206+02 

. I I 7 + 00  .206+02 


ENVIRONMENT  2 ( BCDE ) 

VACUUM.  I.E-G6  TORR . EXPOSURE 
TIME  240  HR 


deg  r 

DEC,  K 

LB/IN 

N/M 

660. 

367. 

. 1 17+00 

.206+02 

660. 

367. 

. 1 17+00 

.206+02 

530. 

294. 

.323+00 

.565+02 

530. 

294. 

• 1 76+00 

.308+02 

140. 

78. 

.587-01 

.103+02 

• 40. 

78. 

.235+00 

.41  1+02 

37. 

21  . 

.352+00 

.617+02 

37. 

21  . 

.264+00 

.463+02 

ENVIRONMENT  3 


TEMPERATURE » 200  DEG 

F 

DEG  C)  40 

PERCENT  R.H 

• 

HOURS 

LB/IN 

N/M 

24.0 

.205+00 

.360+02 

24.0 

.161+00 

.283+02 

72.0 

• 191+00 

.334+02 

72.0 

. 1 17+00 

.206+02 

240.0 

.279+00 

.488+02 

240.0 

.176+00 

.308+02 

NOTf.  .SEE  TABLE  5 for  IDENTIFICATION  of  test  materialsivol  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+fll  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  APE  MARKED  WITH  I IN  THE  F COLUMN 
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1? 


X-iO* 


MATERIAL-  TISSUOLAS.  60G 


PROPERTY-  tensile 


paBaiaBBOBBBaRBBBaiaBBBBBBaBBal 

|BafRBBBflB8B«RflaBBRBB|BaBBBaBRB| 

liRaBBB8HBiaaaflaR«aBRiaBgRRBBBBi 

liaaBSflaaaBBBaaaBiBHBBBBiBBflBBBl 

iBiBiBiaBBaiiiaaaBiaaBMBBaMBal 

p80flBBflflRtBIBRBBBB8BtBBIRflBIRB| 


IBBBIBBBBBBIBBBBIBBf BBBIBBBIBBl 
liBBIBBBBBBIBBBflBBBBiaBIBBBIBal 

IIIBIfllBBBBlIBBfllBBBiaBIBIIiaaS 

BktBBIBBBBBBIBBBBBBBBBBBIBBBIBV 

B| IB BBflBBBBl SSSSai •■■IBB 

flBiaaBOBfialRBSBBBBBBBflBBflBBBB 

IfeiBIBBBBBBIBBBBBRBBBBHBBBBBRB 

JBBBBBIBBBaiBBBfllBBflBBBIIIBIBB 

BBBBIBBBBBBIIBBBBBBBBBBIBIBVBB 

BBBBBB8BBBBIBBBBBBBBBBBIBB8IBB 

ESSslI 


►0  BO  BO  100  ICO  m 

TINE,  DAYS 


iiiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiii 

IBIIIllllBllllltlltllBlllllllliaillllllllll 
IfllllllllfllllllllBIIIIIIIIIIIIIBIIIItllllfll 
iiiBBaiiiiiiaiiBaiiiiiiiiifliaiiaiBBiiBiBiii 
mniniiiniiiniiiiiiiinifiinininii 
iiiibii  itai  iiiHiiiiiiiiiiiiinaiiiiiiiiBii 
mninnnnimnmnnniuinimnn 
mnnimniinniiilfniniiiinininn 

ill  mi  1 11111111111111111111111  Bill  ii  H mi 

iiimiiiiiiliiiiliiJiiiiiimiiiiiJiillBil 

iiiiiimiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiii 

jiii  hi  hi  i mi  nil  mi  mi  mi  mi  mi  mi 
niniiiinniMiniinniinniinininn 
ninniinniinniininininiiiininii 
;:*iiniiiiniiiiiniiiniiniiiinniinn 
niiiiii:!Miiinininniinniiiiininn 
ninniiiiiiBi;:!iiinininiiiinniinn 
jiiniiiiniiiininiii:!Mniniiiniinn 
iiiiiiiiinniinniiiiniiiik;:!Miiiinn 

niiiniinininniininiiiininiii;:Mi 

niiiiiiiiiniinniinininniiiiiniim 

niiiiiiiniiiiiiniininiiiniiiiiniun 

ninniinniinniiniiiinininniiiln 

niniiiinniiniiiininiiiniinniinii 


ENVIROWCNT  1 

CONTROL.  70  DEG  F (21  DEG  Cl 


ENVlROktCNT  2 (AO) 

VACUUM,  I .£-06  TORR.  200  OEG  F 
193  OEG  C> 


BBBIBBBBflBBIBBBBIBBBIBUUBlIBB 
RBBBBBBtBBBSBBBBBflflBBBBBBBBBBBB 
BIBIBBIIBBIIIBBIBI BBIfllllBBIIlB 
BBBIBBBlBBBlIBBIBBBBIBIIiaaaiBB 
BBBBBBIIBIBlIBBBBBIBIBIlBBBailB 
BBBBBBBBBBBBlBBIBlIBBBaaaBBBaBB 
BBBBBBBtflBBBBBBflflBIBBBllBBBBBIB 
BBBBBBBflBBllBBBBBBBBBBBBBBBBBBB 
IBBBBBBBBBMBBIIBIBBBBBIIBBIBBB 
BBBBBBBtBBBBB BBBflt BBBBBI”BBIBBB 
BBBBBBBBBBBIBBBBBB VBBBBBBBBBBBB 

IBIBBIBlBBBBIB  BBBBB***BBIBBB 

IBBBi'BBIBBBBBRCaBBBBBBBBim.HBi 
|BBBIlflBB*ZiilBBBBBBIBBBIIMBBB^IR 
■■BASAflBBBIBBBBBlIBBBlBBBBBI^B 


lllllltlllBlllllllllllllllltlllllBllllltlltll 

Jmiiniiniiitmiiiiiiiiimiiiiiiiiiiiiil 
Iiiiiiiiiiii  uiiviiiiiiiiiiiiiiiiiiiiiiaiiiil 
Iiiiiiii  iiiiiiiiiiiiiiiiiniiiniiiiintmii 

Bill IIIIIIIIIIII lllllllllllllllllllllllllllll 
Iiiiiiiiiiii  iiiiiiimiHiininiininiiinl 
liiiiiiiiiiiniiiiiiitiiiiiiiJiiiiiiiiitiiiil 
liiiiiniiiiiiiiiiniiiiiiiiiiniinniiiin! 
Iiiiiiiiiiii  iiiiiiii  iiiiiitiiiimiiiiiiiiiil 
itiniiiiiiiiniiiiiiininniniitiiiinl 
i iiiiiiiiiiii  iiimiiimiininiiiiiiin| 
jmiiniiiiniiiiniiiiniiiiiiininiiiiiM 
Iiiiiiii  tiiiim  iiiiiiiiiiiiiiiiiiiiiiiiinii 
Ini  mi  ilium  iiiiiiiiiiii  iiiiiiiiiiii  mil 
Int  miaul  imiiimiiiiiiiiniiiiin 
niinniiinnimmnn 


1 .000X10 


Tiimiiiiiniiimi 
miiimiirtiiiiiil 

1111111111(1111111111111111111111111111111111 
Ini  mi n. i mi  iiiiiiii  iiiImii  mi  iiiiinil 
Iiiiiiii  mi  mi  iiiiiiiiiiiiiiiiiiiiiiiiinii 
Ini  nn  nit  iiiiiiii  mi  iiiiiiiiiiii  iiiiinil 

Bill  IBIIBIII  lllllltllll. 


mmiiiirtiitf 


TEMP,  OEG  B 

CMVIftONPCNT  t(BCOE) 

VACUK,  1 E-OB  TQNR,  EXP09UC 
T|PC  IHO  m 


TIME.  MRS 

ENV1R0MCNT  3 

MIOM  TCWCRATURC.  BOO  DEO  P 

(93  DEO  NO  PERCENT  R.M. 


LOCKHEED  MISSILES  & SPACE  COMPANY 


MATERIAL  -iISSUGLAS,  60G 
PROPERTY  -TENSILE 


ENVIRONMENT  S 
9S  PERCENT  R.H.  9S  DEG 


ENVIRONMENT  6 
9S  PERCENT  R.H, /SALT  AIR 


ns  DEG  C) 

9S 

DEG  F (IS 

DEG  C) 

F HOURS 

LB/  IN 

N/M 

F 

HOURS 

LB/IN 

N/M 

12.0 

.291+00 

.SI  4+02 

12.0 

. 1 ni  + oo 

. 1 80+02 

12.0 

.291+00 

. S 1 4+02 

12.0 

.880-0 1 

. IS4  + 02 

24.0 

. 1 17+00 

.206+02 

24.0 

. 1 12  + 00 

.211 +02 

24.0 

. 1 17+00 

.206+02 

24.0 

.880-0 1 

. IS4+02 

72.0 

. 20S+00 

.160+02 

72.0 

.711-01 

. 128+02 

72.0 

• 20S+00 

.160+02 

72.0 

.291-01 

. S 1 4 + 0 1 

environment  ? 

WATER  IMMERSION  at  70  DEG  F 
(?l  DEG  C) 

F HOURS  LB/IN  N/M 


.S 

sample 

DESTROYED 

.s 

sample 

DESTROYED 

2.0 

SAMPLE 

DESTROYED 

2.0 

SAMPLE 

DESTROYED 

24.0 

SAMPLE 

DESTROYED 

24.0 

sample 

DESTROYED 

ENVIRONMENT  8 (CD) 

GASEOUS  OXYGENt 

70  DEG  F 

(21  DEG  C)  I.E- 

01  TORR 

F DAYS 

LB/IN 

N/M 

4.2 

. 191+00 

.114+02 

4.2 

.147  00 

. 2S7+02 

ISO.O 

.249 , 10 

.417+02 

ISO.O 

. 1 17+00 

.206+02 

note.  .sfe  table  s for  identification  of  test  MATERIALSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  Be  ♦ - 4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKEO  WITH  I IN  THE  F COLUMN 
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MATERIAL-  * ;SSUG4-A5.  GOG 


PROPERTY-  TENSILE 


8.000X10*01 


6.MOOXIO*01 

N 

/ 

»*.eOOXl040|M 


3200XI0*01 


1 .600X10*°* 


TIME,  »WS 


ENVIROWCNT  5 
95  PERCENT  R.H.  95  DEG  F 
1 35  DEG  C \ 


7 ENVlROtCNT  6 


95  PERCENT  R.m  /SALT  AIR 
95  KG  E 135  DEG  C» 


V CNVIMWCNT  8<C0> 


OAOCOUt  OXYGEN.  70  (SO  f 
<«t  DEO  Cl  I.C-03  TQMR 


301 

LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -TISSUGLAS.  60G 
PROPFRTY  -TENSILE 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 ( GH ) 

GASECK'S  FLUORINE,  70  DEG  F 9S  PERCENT  R.H.  AlR/FLUORINF 


( 2 1 OF  3 C) 

1 

. E-03  TORR 

MIXTURE  AT  9S  DEG 

F(3S  DEG  0,4  HR 

F DAYS 

LB/IN 

N/M 

F F P.P.  TORR 

LB/IN 

N/M 

4. 

2 

.880-0 1 

. IS4  + 02 

. 100-02 

.337+00 

. +02 

4. 

2 

. 1 17  + 00 

.206+02 

. 100-02 

. 323+00 

. S6S  + 02 

1 SO. 

0 

.733-01 

. 128+02 

.760+03 

SAMPLE 

DESTROYED 

1 SO. 

0 

.880-0 1 

. 1 54+02 

.760+03 

sample 

DESTROYED 

NOT  . .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS < VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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■ l* 


nm 


I 


MATERIAL-  TISSuGLAS,  60G 


PRCPERTt-  TENSILE 


" ENVIROWCNT  8<EF> 

GASEOUS  FLUORINE , 70  DEG  F 
12!  DEG  C>  l.E-OS  TORR 


303 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


OROPERTY  - OIJTGASSIK'G  BEHAVIOR 
MATERIAL  - T I SSUGl.  AS  ♦ 60G 


ENVIRONMENT  2b 

VACUUM.  I OE-06  TORR.660  DEG.R  ( 16S  DEG . K ) 


TEST  DATE  040271 

TEST  chamber  NO.  4 


sample  weight  = ,u920  gms. 


EXPOSURE 

OLTGASSING 

time 

PATE 

HRS. 

GM./SQCM.-SEC. 

? . 66 

1 .67-10 

1.66 

1 .SS-IO 

S • Ufi 

1 .4S-I0 

S.98 

1 .41-10 

2S.O0 

•.24-10 

82.  IP 

I . 1 1-10 

14?. SC' 

1 .02-10 

SAMPLE  area  = 439.  SQ.CM. 


GAS  COMPONENT  FRACTIONS 


H?0 

N2 

CO? 

.01 

.02 

.97 

.01 

.02 

.98 

.01 

.02 

.97 

.01 

.02 

.98 

.01 

.02 

.97 

.CO 

.00 

.99 

.00 

.01 

.98 

30fc 


OUTbASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  TISSUGLAS.  60G 


i.xio-09 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2B  VACUUM.  10-6  TORR.  660  DEG.  R.  (365  DEG.  K. ) 


7 

305 


\ 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY  - OUTGASS1NG  BEHAVIOR 


MATERIAL  - T » SSUGL AS  t 6UG 


ENVIRONMENT  2C 

VACU'-Mt  I0E-06  TORR.SIO  DEG.R  <295  DEG. K ) 

TEST  DATE  021071 
TEST  CHAMBER  NO.  3 

SAMPLE  WEIGHT  = .0945  GMS.  SAMPLE  AREA  = 451.  SO. CM. 


EXPOSURE 

OOTGASSING 

GAS  COMPONENT 

FRACTIONS 

TIME 

RATE 

HRS. 

GM./SQCM.-SEC. 

H20  N2 

C02 

1 .00 

3.01-12 

.78 

.20 

.02 

2.09 

P.57-13 

.74 

.23 

.03 

3.42 

4.13-13 

.69 

.28 

.03 

4.34 

1 .72-13 

.70 

.28 

.03 

5.67 

2.60-13 

.67 

.33 

.00 

7.95 

1 . 17-13 

.63 

.34 

.04 

35.67 

3.31-13 

.63 

.35 

.03 

<00.84 

1 .69-13 

.54 

.40 

.06 

<67.67 

1 .84-13 

.56 

.40 

.04 

306 


OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  TISSUGLAS.  60G 


i.xhT09 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  0E6.  R.  (295  0E6.  K. ) 


30T 


LOCKHEED  MISSILES  ft  SMACK  COMPANY 


property 


OUTGASSING  BEHAVIOR 


MATERIAL  - TISSUGLAS.  60G 


ENVIRONMENT  4a 

VACUUM, IOE-06  T ORR ♦ 660  DEG. R, (366  OEG.K)  FOR  6HRS . FOLLOWED  BV 
GASEOUS  NITROGEN  PURGE  AT  760  T0RP.S3U  DEG, R,  (294  DFG.KWFO* 
4HRS,FOLLOWEO  BY  OUTGASSING  TESTS  AT  530  nEG.R.(294  OEG.K) 


TEST  DATE  053172 
TEST  CHAMBER  NO,  3 


SAMPLE  WEIGHT 

- .1675  GMS. 

SAMPLE 

AREA  r. 

797.  SO, CM 

EXPOSURE 

OUTGASSING 

GAS  COMPONENT 

fractions 

TIME 

RATE 

HRS,  GM 

./SQCM.-SEC. 

H20 

N2 

C02 

.14 

1 .03-10 

.56 

.08 

.35 

1.00 

4.24-1  I 

,00 

.09 

.91 

2.4? 

1 .59-11 

.78 

• 10 

.12 

3.  SO 

1 .90-1  1 

.51 

.09 

.39 

4.59 

1 .90-1  1 

.5» 

.10 

.38 

5.17 

1 .78-1  1 

.71 

.14 

. 1 5 

6.09 

1 .45-1  1 

.77 

.15 

.09 

21.25 

4.14-12 

.72 

.11 

.15 

82.94 

4.74-12 

. 68 

.11 

.20 

142.67 

5.17-12 

.75 

.01 

.23 

306 


0UTGASSING  RATE  - GM./SQCM.-  SEC. 


/ 


w 

i 


PROPERTY-  OUTGASSING 
MATERIAL-  TISSUGLAS.  60G 


1X10-°® 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  0E6.  K. 
) FOR  6 MRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  DEG.  R.  (294  OEG.  K. ) FOR  4 MRS.  FQLLOWEO  BY  OUTGASS! 
NG  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) 
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< f 


i 


phoperty 


OUT  GASS  I NG  BEHAVIOR 


«<% 


material 


TJSSUGLASfftOG 


ENVIRONMENT  MB 

VACUUM,  I0F-06  T0RR.660  0EG.R.I166  DEG.k)  FOR  6HRS* FOLLOWED  HY 
GAStOliS  HFLIUM  PURGE  AT  76O  TORR.SIO  DEG. R. (294  DEG.K), FOR 
4HRS, FcLLcU'F.L?  BY  oUTGASSInG  TESTS  at  S10  DEG. R,  (294  DEG.K) 


TEST  DATE  092771 

TFST  chamrfr  no.  I 


SAMPLE  WEIGHT 

= .1615  GMS. 

sample 

AREA  = 

779.  SQ.CM 

EXPOSURE 

OLTGASSING 

GAS  C0HP0NF4T 

fractions 

, TIME 

PATE 

HRS.  GM 

./SGCM.-SEC. 

H20 

N2 

C02 

.S9 

A. 61-12 

.21 

.42 

.18 

1 .U° 

«. MS-12 

• 26 

.11 

.41 

I .67 

6.10-12 

.11 

• SO 

.18 

2. MR 

S. 66-12 

.14 

.42 

.44 

1.S« 

S. 14-12 

.08 

.14 

• SR 

4.92 

M. 79-12 

.08 

.17 

.ss 

S.67 

M.M6-I2 

.08 

.11 

• S9 

20.67 

1.18-12 

.18 

.ss 

.27 

47.09 

2. 42-12 

.07 

.41 

.SO 

7 1.92 

1.11-12 

.17 

.17 

.46 

IM|  . |7 

6.99-11 

.19 

.14 

.47 

310 


QUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUTGASSING 
MATERIAL-  TISSUGLAS. 60G 

i.xio*09  
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EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4B  VACUUM.  10-6  TOWN.  660  0E6.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOMEO  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  OEG.  R.  (294  OEG.  K.)  FOR  4 HRS.  FOLLOMEO  BY  OUTGAS 
SIKo  TESTS  AT  530  OEG.  R.  (294  OEG.  K.) 


3X1 


LOCKHKKO  MISSILES  ft  SPACE  COMPANY 


material  -beta  fiber  fabric 
property  -weight 


environment  i 

CONTROL.  70  OEG  F (21  OEG  C) 


F 

DAYS 

GRAMS 

1 

.0 

.78600+00 

10.0 

•78SS0+00 

1 

.0 

.78800+00 

10.0 

•786S0+00 

1 

.0 

,79250+00 

ISO.O 

.79200+00 

1 

.0 

.78100+00 

ISO.O 

.78100+00 

ENVIRONMENT  ? (AB) 
VACUUM*  I.E-06  TORR,  200  PEG  F 
(93  OEG  C) 


F 

HOURS 

GRAMS 

1 

.0 

.64950+00 

24.0 

.64450+00 

1 

.0 

.64850+00 

24.0 

.64550+00 

1 

.0 

,79250+00 

240.0 

.78050+00 

1 

.0 

.79000+00 

240.0 

.78900+00 

ENVIRONMENT  2 (BCDE) 
VACUUM,  I.E-06  TOPRf  EXPOSURE 
TIME  240  HR 


ENVIRONMENT  3 

HIGH  TEMPERATURE*  200  DEG  F 
(93  DEG  C)  40  PERCENT  R.H. 


k 

£ 

k 


F 

DEG  R 

DEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

- 

.79250+00 

1 

.0 

,78900+00 

660. 

367. 

.78050+00 

24.0 

.78900+00 

1 

- 

- 

.79000+00 

1 

! 

.0 

.78800+00 

660. 

367. 

.78900+00 

24.0 

.78650+00 

1 

- 

- 

.77450+00 

1 

.0 

.78850+00 

530. 

294. 

.77320+00 

72.0 

.78500+00 

1 

- 

m 

.77800+00 

1 

.0 

.78150+00 

530. 

294. 

.77250+00 

72.0 

.77550+00 

1 

- 

m 

.78750+00 

1 

.0 

.76950+00 

140. 

78. 

.78700+00 

240.0 

.77200+00 

1 

- 

m 

.78450+00 

1 

.0 

.79000+00 

140. 

78. 

.78450+00 

240.0 

.79100+00 

1 

- 

- 

.78000+00 

37. 

21. 

.77900+00 

1 

- 

- 

.78650+00 

37. 

21. 

.78600+00 

NOTE, 

.SEE  TABLE 

5 for  identification  of  test 

MATERIALS (VOL  I 

.accuracy 

OF  MEASUREMENTS 

IS 

ESTIMATED  TO 

BE  ♦-  2 PERCENT 

.the  dependent  variables 

ARE 

IN  SCIENTIFIC 

notation 

the  e+oi 

ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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I 


MATERIAL  BETA  FIBER  FABRIC 


PROPERTY-  [*LTA  height 


TIME.  DAYS 


ENVIRONMENT  I 

CONTROL.  70  DEG  F I DEG  C> 


S 


TIME,  MRS 

ENVIRONKNT  A0I 

VACUUM,  1.E-0G  TORR.  800  DEG  f 

193  DEG  Cl 


• 

a 

a 

a 

a 

a 

a 

a 

a 

i 

1 

i 

■ 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

A 

A 

a 

A 

■ 

a 

a 

a 

a 

a 

A 

a 

a 

■ 

a 

a 

a 

a 

A 

a 

a 

a 

■ 

a 

a 

a 

a 

A 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

3 

fi 

a 

3 

a 

a 

a 

a 

a 

8 

a 

a 

3 

8 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

9 

1 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

1 

5 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

a 

1HJ  M 1IUU  M ! JJ 

PFrwca 

rare 

V 

9 

9 

V 

1 

i 

TIME,  HRS 


CNV IROMCNT  HWCOU 
VACUUM.  I E -06  TORR,  EXPOSURE 
TIME  2*0  * 


ENVIROMCNT  3 

HIOM  TDTOIATURI.  200  DEO  F 

(03  OCO  C»  NO  PERCENT  R.H. 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


!iATRW|flL  -HE!  A FIBER  FABRIC 
PN0PER1Y  -WEIGHT 


ENVIRONMENT 

S 

ENVIRONMENT  b 

9S 

PERCENT  R.H.  BB 

DEG  F 

95 

PERCENT  R 

.H./SALT  AIR 

(IS 

OEG  C) 

95 

DEG  F (IS 

DEG  C) 

F 

HOURS 

GRAMS 

F 

HOURS 

grams 

1 

.0 

.78000+00 

1 

.0 

.77450+00 

12.0 

•772S0+00 

12.0 

.75350+00 

1 

.0 

.79150+00 

1 

.0 

.78250+00 

12.0 

.78400+00 

12.0 

.77150+00 

1 

.0 

.78300+00 

1 

.0 

.78050+00 

24.0 

.76080+00 

24.0 

.77050+00 

1 

.0 

.77900+00 

1 

.0 

.77950+00 

24.0 

•77950+00 

24.0 

.77550+00 

1 

.0 

.77950+00 

1 

.0 

.77200+00 

72,0 

.77900+00 

72.0 

.77400+00 

1 

.0 

,77 1 50+00 

1 

.0 

.77550+00 

72.0 

.77100+00 

72.0 

.80400+00 

ENVIRONMENT  7 

ENVIRONMENT 

8 (CD) 

water  immersion  at 

70  DEG  F 

GASEOUS  OXYGEN.  70 

DEG  F 

(21 

UEG  C) 

(21 

DEG  C)  1 .E-03 

TORR 

F 

HOURS 

grams 

F 

DAYS 

GRAMS 

1 

.0 

.75950+00 

1 

.0 

.76450+00 

.5 

.75900+00 

4.2 

.77000+00 

1 

.0 

.76000+00 

1 

.0 

.76950+00 

.5 

.75950+00 

4.2 

.75850+00 

1 

.0 

.76250+00 

1 

.0 

.76150+00 

2.0 

.76250+00 

150.0 

.76000+00 

1 

.0 

,77300+00 

1 

.0 

.76050+00 

2.0 

.77300+00 

150.0 

.75050+00 

1 

.0 

.76750+00 

24.0 

.76650+00 

I 

.0 

.76150+00 

24.0 

.76100+00 

note,  .see  table  5 foh  identification  of  test  materialsivol  u 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  F+OI  ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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i’uiiiiiiiI 

■IIBIIBIIll 


I  IIIIBIIII  lllll 
IllIBBIIIIIIIIII III 

II  IIIIIIIIMIIIIII 

I lllll 

llllllllllttlllllll 
IlHlIIIIIIIIIIIIII 

III  IIIIIIIIIIIIBII 
IlHlIIIIIIIIIIIIII 
lllllllllllllllllIlH 
llBIIIIIIIIIIIIIIII  lllll 

iiiiiiiiiiniiiiiiitiiiB 

Iiiiiiiiiiiiiiiiiiiiiiiii’mMMI 

IlMIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIP 
iiiiiiiiiiiiiiiiiiiisiiiiiiiiiiiiBiij 
I iiir  iii  iiiv  ii;:ni:  i*i  nu  l 
IniiiiiiiiiniMHiiiiiiiiiiiiHiiiil 
hmiiiiiiiiiuiiiiiiiiiiiiaiiiiitiil 
hiuiiiiiiiuiiiiiiiiiiii;iiii|iiiii| 
liitiiiiiKHiiiiiiiiiiiiiiBiiiiiiia 
|iiii.H]iiHi«iiiiiiiiiiiiiiiii|iiiii| 
liiiiiiiNiiiiiiiiiiiiii|iii|iniiiii| 

liiiiik^iiiiiiiiiiiiiiiiiiiiSiiiiiiiil 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIll 
JiiiiiiiNiiiiiiimiiiiHiitiiiiaiul 
him  [UH  iiiii  ■liiiinmmiiiiiiil 


TIRE.  HRS 

TIME.  MRS 

ENVIROMNT  5 
95  PERCENT  R H 95  DCG  F 

135  DEG  Cl 

ENVIRONMENT  6 
95  PERCENT  R H /SALT  AIR 
95  DEG  F ( 35  DEG  C > 

■■■■■■■■■■■■■■■■■■■■■■■■I 

iiiiiiiiiiiiiuiiiiiiiiil 


■■■■■■■■■■■■■■■■■■■■■■I 

■■■■■■■■■■■■■■■■■■■■■■I 

IIIIIIIIIIIIIIIIIHIII 

■■■■■■■■■■■■■■■■■■■■■■I 


|bbbbbbbbbbbbbbbbbbbbbbbb| 

issHaBBaiBraaaaaaBaiBBaHi 

uaiiiiiiiamiaaiiiiiiil 

iMaBaBBBBflaaiiBaaaiiBBil 

| iummmmmmmi  mrnumnmmmt  ■■■»] 
BBB|BBiBBI|BBllUlBlllll| 
aiiiiiBiiimiiiiaiBiBii 
|gMaaMBggflaaBBaaaaaaiBa| 
liaBaBaaBiiaaBBaaBaaaBaBal 

laBBBaaaaaBaaaaBaaaaaaBBal 

laBBBBBBBBaBBBBBBBBBaBBBBl 
QaBBBBBBBBanBflBiiaiiiaBBBl 
iBBBBBBBBBtSiii— — M 


iiiiiiiiiiiiiiiiiiiiiiiiiiKiBil 

iBBBBBBBBBBBBBBflBIBBIBBBBBBBIflal 

(lll§iBBIIIBIIBIBIIIIIIIIIBIIIB| 

JllllIBBIIBIBIBBBBiillBBIIIBIIBl 

iBBBBBBUBaBBBBBBBBBaBIMflBBflBBl 

BBBBBBIBBNBBaiBBIlIBBBBBIBBBBl 

iHBBfllBBHBBIBBIBBBIBIBflBiaiBfll 

|lBBIBBBpBflBBBflBIBIBBBiaBIBaiBa| 

IlllBIIIIIIIIIBIIIIBIlIBBIIflllBl 

iBBBBBnBIBBIflBBIBBBBBaiaBBBIBal 

iBBBBBBBBBflBBBBBBBBBBIBBBIBaiBBl 

|LIIBIBIBIBBBflBBIIIBBBBBIBflaiBa| 

■IIBIIfllllflllBllllllIBBlIBBIIBl 
■niiBt'iii  win : m nxrl 

^^■■■■■■■■BHHaaaBBiBiaBBBi 


IiiibiiiiibiibbbiiiiibibiiibhH 

llBBBIBBBBBBBBBflBiBIlBBBBBBBIIM 

It  hibibiibbibbiibibibibiiibbbbJ 

|lBIBBBIII«fllBBgBBBBBBflBB8BBBBBl 

llBBBIBBlIBBIIIfllBBBIMBflflfllBBlI 


CNVlkOMCNT  7 

HATER  I MRS  I ON  AT  70  OCO  f 

121  OCO  Cl 


CNVIROMCNT  BlCOi 
GASCOUS  OXVQCN , 70  KG  F 
<21  KO  Cl  I .£-01  TO NR 


LOCKHEED  MISSILES  <k  SPACE  COMPANY 


material  -beta  fiber  fabric 
property  -weight 


ENVIRONMENT  8 (EF) 
GASEOUS  FLUORlNFt  70  DEG  F 
( 2 I OEG  C ) I , E-03  TORR 


ENVIRONMENT  8 ( GH ) 

93  PFRCENT  R.H.  A I R/F'.UOR  I ME 
MIXTURE  AT  93  OEG  F ( 33  DEG  0,4 


DAYS 

GRAMS 

F 

F P.P.  TORR 

GRAMS 

.0 

.73330+00 

1 

.000 

.76600+00 

4.2 

.73300+00 

. 1 00-02 

.76700+00 

.0 

. 73330+00 

1 

.000 

.77400+00 

4.2 

. 73300+00 

. 1 00-02 

.77400+00 

.0 

• 76330  + 00 

1 

.000 

.78300+00 

ISU.O 

.76130+00 

.760+03 

.78900+00 

.0 

.76930+00 

1 

.000 

.76830+00 

I30.C 

.76730+00 

.760+03 

.77900+00 

wotf.  ,sfe  table  s for  identification  of  test  materialsivol  n 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 2 PERCENT 

.The  dependent  VARIABLES  are  IN  scientific  notation 
THE  E+0 1 ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


material-  b£ta  fiber  fabric 


property  - D£lTa  he  i . *h t 


TIME.  DAYS 


ENVIRONMENT  81EF1 
GASEOUS  FLUORINE.  7C  DEC  F 
<21  OEG  c»  1 E -03  TORN 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -BETA  FIBER  FABRIC 
PHOPERTY  -TENSILE 


ENVIRONMENT  I ENVIRONMENT  ? (AB) 


CONTROL,  70  DEG 

F (PI  DEG 

C) 

VACUUM,  I.E-U6 
(93  DFG  C) 

TORR,  200 

OFG  F 

F DAYS 

LB/IN 

N/M 

F HOURS 

LH/IN 

N/M 

.0 

. 1 09+03 

. I9I+0S 

.0 

.980+02 

. 172+05 

24.0 

.980+02 

. 1 72+05 

10.0 

. 1 12+03 

. 196+05 

24.0 

. 1 17+03 

. 204+05 

10.0 

. 1 22+03 

. 2 1 3+05 

240.0 

. 131+03 

.230+05 

1 SU.O 

.125+03 

• 2 1 8+05 

240.0 

. 123+03 

.215+04 

ISO.O 

. 1 16+03 

. 203+05 

environment  2 ( BCDE ) 

VACUUM,  I.E-06  TORR,  EXPOSURE 
TIME  PRO  HR 


DEG  R 

DEG  K 

LB/IN 

N/M 

660. 

367. 

.131+03 

• 230+05 

660. 

367. 

.123+03 

.2 1 5+05 

S30. 

294. 

.121+03 

.21  1+05 

S30. 

294. 

.124+03 

•2 1 8+OS 

140. 

78. 

.123+03 

.216+05 

140. 

78. 

.132+03 

.231+OS 

37. 

21  . 

.132+03 

•232+OS 

37. 

21  . 

. 1 16+03 

•203+0S 

fnvironment 

3 

HIGH 

1 TEMPERATURE, 

200  DEG 

F 

(93 

OEG  C)  40  PERCENT  R.H, 

F 

HOURS 

LB/IN 

N/M 

24.0 

.147+03 

• 258+05 

24.0 

. 139+03 

• 244+05 

72.0 

.164+03 

.288+05 

72.0 

.129+03 

.226+05 

240.0 

. 145+03 

.255+05 

240.0 

.186+03 

.326+05 

note*  .sfe  table  s for  IDENTIFICATION  of  test  MATERIALSIVOL  n 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  M PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  BETA  FIBER  FABRIC 


PROPERTi  TENSILE 


am 

liifiiB 

linm 

■I95SS 

Umm 


ilIMM 

Rmaiiii 
liiilll 


|i8::a8R88;n«::| 

■■■aiammiMiiaiiiml 
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TIME,  OATS 


ENVIRONMENT  l 

CONTROL,  70  DEG  F «2l  DEG  Cl 
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miimmimmlliiiiil 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil 
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iiiiniiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiii 

iiiiiiiimiimmiiiiiiiiiiiiiiiimmii 

iiiiiiiiiiiiimiiiiiiiiiiiiiiuiiiiiiiiiii 

iiiiiiiiimiiiiluiiiiiiitiiiiHiiiiiiiiii 

iiiuiiiiiiiiiitimiiiiiiiiiiiimiiviiiir 

iiitiiiiiiiiiiiiiiityiiiiiiiiimiiiiiii!! 

iiiiisi«iiiiiiiiiuiniiiiiiiM?*:siiiniic 

nnimiMi:;hanmimiimwtfi 


lanllllll 


■■■■SmiiiimB 

iiiiiiiiiiiiiiiirtfliimiii 


mi 


jiiiiiiiiifiiiiimiiiimiiimimiiiiiiir 

llllllllflllllllllllllllllllllllUIIIIIKIII 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirffliiiiimal 

III I III III! jlll llllllll Iflll III! Illl Ilillllll 


H0  00  120  160  200  2H0 

TIME.  HRS 

CNVIROMCNT  2(A8> 

VACUUM.  I E-06  TORR,  200  DEG  F 
(93  DEG  C> 


iiaBaaBBaHaaiaaaaaaaaaaaaaaa! 


BaaBnaaBaaaaaaBaBauaaiBBaaal 
■aaaaaBaaaaanBBaaaaaaaBaaaaal 

fer^iiiliiiiijiiiiiiiiiiin 

Eeaaiiiiiiaaanaaai«ii:;  :«<aatj 
FiaaaiaaaaaaaBaaaaaiaaaaaaaaaaBal 

SS!ii!SiiiSSS!ili!SSSIS!ii!lii!l 

BiaaaaiiimiaiaiiMiiiiiiiiiii! 

BaaaamaiaaaaaBiiiaiaiaiaaaaaal 

aaaaBBiBaaaaaaaaaaianaaaaaaaaal 


temp,  0C0  6 

ENV1WCNT  2<§C0C> 

VACUUM.  I E-06  TOM.  EXPOSURE 
T I ME  2H0  MO 


Hllllllll 

llllllllll 

Hllllllll 

llllllllll 

llalllltll 

llllllllll 

llllllllll 

iiiiimii 

iiiiiinii 

iiiiiinii 

ii.niini 

iiiiiinii 

iiiiiinii 

am 

HI 

iiiiiinii 

iiiiiinii 

iiiiiinii 

iiiiiinii 

iiiiiinii 


iiiiimiiiiiiiiiiii 

iimiiiiiiimiiii 

IIVIIHIIIIIIItllll 

lllllllllllllllllll 

iiiiiiiiuiiiihv.; 

(iiiiiH!:;iniiiiii 

Iiiiimiiiiiiiiiiii 

(iiiiiiiiiiiiiiiiin 

iiiiiimiiiiiiiiii 

iiiiiiiiiiiiiiiiin 

iiiiiiiiiiiiiiiiin 

imiiiimiiiiiiii 

iiiiiiiiiiiimiiii 

iiiiiimiiiiiiiiii 

imiiiimiiiiiiii 

iiiiiiiiiiiiiiiiin 

llllllllllllllllMC 

lllllllllllllllllll 

lllllllllllllllllll 

lllllllllllllllllll 

iimiiiiiiimiiiii 


(HI 

|ll| 

Illl 

mi 


TIME.  MS 

CNVIOOWCNT  J 

NIOM  TEMfOATUOt.  200  OEO  F 

'M  0(0  Cl  HO  PCOCEMT  O.M. 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


material  -beta  fiber  fabric 
pkopfrty  -tensile 


environment  s 

ENVIRONMENT  6 

95 

PERCENT  R.H. 

9S  DEG  F 

9S 

PERCENT  R 

.H./SALT  A I P 

(IS 

DEG  C) 

9S 

DEG  F OS 

DEG  C) 

F 

HOURS 

LS/JN 

N/M 

F 

HOURS 

lb/in 

N/M 

1^.0 

.995*02 

. 174+US 

12.0 

. 143*03 

. 250*05 

12.0 

. 1 I 2 + 03 

. I96+0S 

12.0 

.946*02 

. 167*05 

2M.0 

. 1 94*03 

• 23S+0S 

24.0 

. 1 <4  ! *0  3 

• ?46*OS 

2M.0 

. i 18*03 

• 207*05 

24.0 

. IS8+03 

. 276+US 

72.0 

. 1 1 1 *03 

. I9S+0S 

72.0 

. 99S+02 

. 1 74*0S 

72.0 

. ! 38*03 

. 24 1 *0S 

72.0 

.890*02 

. 1 S6*0S 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

wateh  immersion 

AT  70  DEG 

F 

gaseous  oxygen. 

70  DEG  F 

(21  DEG  C) 

(21 

DEG  C)  I.E- 

03  TORN 

F HOURS 

LB/IN 

N/M 

F 

DAYS 

LB/IN 

N/M 

.S 

.100*03 

.175*05 

4.2 

.105*03 

.184*05 

.s 

.768*02 

.135*05 

4.2 

.131*03 

.229*05 

2.0 

.109*03 

. I9I+0S 

150.0 

•114*03 

.(99*05 

2.0 

.106*03 

. I86*0S 

150.0 

.103*03 

.181*05 

24.0 

.1*3*03 

•233*05 

2R.0 

.101*03 

.177*05 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E*0I  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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hatfrial  beta  riBER  FABRIC 


property*  tensile 


laimiiiimiimimiaiiiiiig 

aaB!aiai|fia|||i|iiiiiiiiimal 

BaaiaBai;iiaiaiiaaBiaaaaiBiaia9 

BiBiaiuiMiiiiiiiimiiiBmal 

BaaiaaiaiaiBaaiaBaaiBiaaiaaaiil 

aBBBaB4'!'"''"!i!im 

Baaac«BBiBiaaaiaiBBaBaiaiauM| 

gaaiauBaaaaaaBBBBBBBBBimaial 

IHIBBBBIBIBIBBBBIBIBIBBBBBBBf] 

QaBaaaaaiaaaaaiaBaaaaaaaaaaaaal 

liaaiaaaaiflaaa;iaaiBBBBiiiiiiia3 

|MUBBaaiaaaBiiaBa;BBaaaaBaaaal 

ilBIBBBIIBIBIBIBBIKBBBIBIBBBBBl 

BaBiBaaaaaiaaaiBBBBiaaiaiaiBial 

ImbibbbbibibibibbiiibihibibibI 


>0  SO  NO  50  H 

T I HE  , HIS 

ENVJRO#CNT  5 
95  PERCENT  R h 95  OCC  r 
« 35  tXO  C i 


paaaaBUBBimBiiBiiBBiiliiin 

liifiBPH 

|!s!|!!!i!  iSijSiSiiiiiiilii!! 

BraiaiiBk^iaaaaiaiaiaaugflia! 
mbibbibibisiibibibibEibbbibI 
:BiaiBaiaaaiaisMaiaiaaiaaBia| 
aiiiaiiBBaiBiiikYiiflaBiaaaiaj 
BBBBBBBBBBBBBBBBBHBBBBBBaBB| 
BIBIBIIBIBaBBBBflBBBltSaiBBBIBl 
BjaiBaaBiajaiiniiaansaa^al 

BiaaaaaaaaaaaaaaaaaaaaaaM!*! 

EbibibiibbbbbibbbbibbibibbbibI 

liiaiaaBBiBBaaBiaaBaiBiBaiBaaiaJ 

InaiBiaaiaaaiaiaaiBiaaaiiBaaaal 


29  30  HO 

TIME.  HRS 


60  70 


ENVIRONMENT  6 
95  PERCENT  R H /SALT  AIR 
95  OEG  r 1 35  KG  O 


(■■■■■■■■■ iiiliiiiiiiiii* 


|BflBBBflBBBBBBBABBBBflBIBBl 

[aBaiaaaaiiaaaaiaaaiBaaal 

(■■■•■■■■aaMaaaaaaaiiBii 

i■■ga■aaaaa■a■■aa■aaBBBa| 

laaiaBaaBaBaBaaBaBaaaaaaa 

iaaaafiaaaaaaaaaaaBaaaaaal 

laaaanBBBBBBBBBBBaaaBBaS 

(flRBBBflBBBBBBBBBBBBBBBBal 

[BaiBBBBBBaaBBBBBBaaBa«*| 

(aaiaaaaaBaa--:=iaiaBaBag 
ll ESiaaflaaaaBBBBBBBaBBBBl 
Itjbbbbbbbbbbbbbbbbibbbbi  j 

I JBBBBBBBBBBBBBBBBBB ■■■■■ 

laaaiaaaBaaBBaBBaBaaaaaal 

|BBBBBBBBBBBBBBBBBBBBBBBfl 

IflaaaBBBflBaBBBBaBflaaaaBal 


TIW. 

tNV  MOMENT  7 

nateii  mmim  at  to  oeo  r 
m oto  c» 


?.H00*I0 

n 


i.hooxio 


!!ii:!!!!!!!!!i!i!!!!!i!ii!ij 

laaaiiaaaaaaaaaaaaBBNaaaaaai 

laBaiiBaaaaaaaaiaaaiaaaaaaaal 

IBBIBIBBIBIIBIBiflBIBBBBflaBBB| 

I::::::::::::::;:;:::::::::; 

iiiiiiiiiiiifiiiiiliiiiiiiail 

::v"i«iiiiiiiiiiiiHi!iinal 

iiaiiiaiamiiiiiaiiiHuiail 

laamaaaaiiaaiiiaiiaiiaiuij 

laBiaiataaiiaaiiiaiiaiamaal 

iiiSiiliiliiaSiiSSSiiaii^ 


TIME.  OATS 


owiaoecuT  tico» 

OAKOUS  OR fOCM.  79  DCS  r 
ftl  OEO  Cl  I .C*f  1 TOMB 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -beta  fiber  fabric 
PROPERTY  -tensile 


ENVIRONMENT 
GASEOUS  FLUORINE. 

8 (EF) 
70  DEG  F 

(?I 

DEG  C)  I.E-03 

TORR 

F 

days 

L8/IN 

N/M 

R.2 

. S41+01 

.250+05 

9.2 

.152+01 

. 267+05 

150.0 

. 168*03 

.294+05 

1 5U.0 

.174+01 

.105+05 

ENVIRONMENT  8 ( GH ) 

95  PERCENT  R.H.  A I R/FLUOR I NE 
MIXTURE  AT  95  DEG  F(35  DEG  C).4  HR 


F P.P.  TORR 

LB/IN 

N/M 

.100-02 

. 150+01 

• 26T+U5 

.100-02 

. t r1+01 

.241+05 

.760+01 

.490+02 

.859+04 

.760+01 

.450+02 

.788+04 

note.  .see  table  s fob  identification  of  test  materialsivol  n 

.ACCURACY  of  MEASUREMENTS  IS  ESTIMATED  TO  BE  M PEBCENT 
• THE  DEPENDENT  VABUBLES  ABE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC*  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ABE  HARKED  WITH  I IN  THE  F COLUMN 


^ s /i- : ~ **  U’iV  > 


MATERIAL  - nE  TA  TIBER  FABRIC 


PROPER T » 


U 

I 

0 

T 

N 

1 


imimn  uimmiimn 

20  ho  co  so  too  m iho 

TIME.  0AY5 


envioomcnt  o<tn 

GASEOUS  FLUORINE.  70  0EG  f 
t2l  0EG  C > 1 E-03  TQM 


! 

I 

s 


TENSILE 


i 

i 
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PROPERTY  - OUTGASSING  BEHAVIOR 

material  - beta  fiber  fabric 

ENVIRONMENT  2B 

VACUUM.  I0E-06  T0RR.660  DFG.R  (365  DEG, K ) 

TEST  OATE  040671 
TEST  CHAMBER  NO.  2 


SAMPLE  RE 

IC.HT  r 3.8430  GMS . 

sample 

AREA  = 

387.  SO 

EXPOSURE 

OUTGASSING 

GAS  COMPONENT 

FRACT 10 

T I ME 

RATE 

HRS. 

GM./SQCM.-SEC. 

H20 

N2 

CO? 

.42 

5.03-11 

.48 

.20 

.32 

1.32 

4.09-1  1 

.36 

.32 

.32 

2.4'j 

3.13-1 1 

#6^ 

.17 

.19 

4.  i? 

2.44-1 1 

.49 

.07 

.45 

5.  IS 

2.34-1 | 

.72 

• 18 

.10 

6.2il 

2.42-11 

.51 

• 23 

.26 

6.60 

2.31-1 1 

.69 

.13 

.18 

36.  IV 

1. 91-11 

.56 

.16 

• 28 

102.82 

2.  18-1  1 

.71 

• 08 

.19 

1 65.SU 

2.18-1  1 

.69 

• 12 

• 1 8 

3* 


OUTGASSING  RATE  - GM./SQCM.-  SEC 


PROPER;.-  OUTGASSING 
MATERIAL-  BETA  FIBER  FABRIC 


i.xio'09 


EXPOSURE  TIME  - HOURS 

ENVIRONMENT  29  VACUUM.  10-6  TORR*  660  0E6.  R.  (365  OEG.  K. ) 


325 

LOCKHKKO  MISSILCS  ft  SMACK  COMPANY 


PROPERTY 


OUTGASSING  BEHAVIOR 


material 


BETA  F I 3ER  FABRIC 


ENVIRONMENT  2C 

VACUUM. I JE-06  TORR-530  OEG.R  (29S  DEG.K) 


TEST  DATE  021 171 
TEST  CHAMBER  NO.  4 


SAMPLE  FLIGHT  = 1.8320  GMS • SAMPLE  AREA  = 386.  SO. CM. 


EXPOS JRE 

OUTGASSING 

GAS  COMPONENT 

FRACTIONS 

TIME 

HRS. 

RATE 

GM./SGCM.-SEC, 

H20  N2 

C02 

2.S8 

7.29-12 

.34 

.61 

.OS 

4.4  1 

3. SO- 1 2 

.38 

.S9 

.03 

S.7S 

2.4 i - 1 2 

.S8 

• 3S 

.06 

6. SB 

2.32-12 

.30 

.6S 

.OS 

8.  16 

1 .79-12 

.10 

.84 

.06 

23. SB 

9.6S-I3 

.12 

.77 

.1  1 

108.90 

9. SI-13 

.02 

.78 

.20 

167. S8 

6.S9-I3 

.00 

1 ,00 

.00 

326 


3> 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  BETA  FIBER  FABRIC 


1 .xio-09 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  DE6.  R.  C295  DEG.  K.  ) 


327 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY  - OUTCLASSING  BEHAVIOR 
MATERIAL  - BETA  FIBER  FABRIC 


ENVIRONMENT  4 A 

VACUUM,  | UE-U6  TORR  » 660  DEG.  R.  (366  OEG.K)  FOR  6HRS  ♦ FOLLOWED  BY 
GASEOUS  MITK^GEN  PURGE  AT  760  TORR«S10  DEG. R. (294  DFG.K ) ♦FOR 
4mP  5 ♦ F OLLOV.E  0 BY  OUTGASSING  TESTS  AT  510  DEG, R. (294  OEG.K) 


TFST  OATF  060672 
TEST  CHAHBEP  NO.  2 


SAMPLE  SLIGHT  r 6.1520  GMS.  SAMPLE  AREA  s 641.  SO. CM. 


EXPOSURE  OUTGASSING 
TlllF  RATE 

HRS.  GM./SOCM.-SFC. 


.58 

1 . 15-10 

1.28 

6.65- I 1 

2.BS 

4.14-1 1 

1.4| 

1.88-1 1 

4.08 

1.68-1 1 

S.OO 

1.40-1 1 

5.5* 

2.87-1 • 

22.  81 

1 .54-1 1 

72.08 

R. 71-12 

41.  16 

8.76-12 

GAS  COMPONENT  FRACTIONS 


H?0 

N2 

C02 

.16 

.00 

.84 

.21 

.01 

.77 

.26 

,08 

.66 

.28 

.00 

.71 

.14 

.00 

.66 

.11 

.00 

.67 

.46 

.00 

.54 

• 54 

,00 

.46 

.66 

,00 

.11 

.65 

.01 

..14 

OUT  GASS 1 NG  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASS1NG 
MATERIAL-  BETA  FIBER  FABRIC 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  OEG.  K.  } 

) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR.  t 

530  DEG.  R.  (294  DEG.  K.  ) l-OR  4 HRS.  FOLLOWEO  BY  OUTGASSI  | 

NG  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) J 


LOCKHEED  MISSILES  & SPACE  COMPANY 


PROPERTY  - Ol'TGASSING  BEHAVIOR 

material  - beta  fiber  fabric 


FNVIPONMFNT  4 B 

wAf.J'M.  IDF-Gfc  T0PR.660  DEG , R . ( 166  DEG  . K ) FDR  6HR  S » FOLL  OyF  D RY 
GASEOUS  hFI  Iiili  PURGE  AT  760  TDRR»S30  DEG. R.  (294  DEG . K ) ♦ FOR 
RWRS.FOl  1.0'  ED  BY  OUTGASSMG  TESTS  AT  S30  DEG. R. (294  DFG.K) 


TEST  DATE  |0!  I V | 
TEST  CHAMRFR  NO.  I 


S A '1 P L l "El 

GMT  = 7.S28S  GHS. 

SAMPLE 

AREA  = 

7S9.  SQ.CM 

fcYPObUPL 

ODTGASSING 

GAS  COMPONENT 

fractions 

T ME 

PATE 

HRS. 

GM. /SOCM 

.-SEC. 

H?0 

N2 

CO? 

• BP 

8.  17- 

1 1 

. 1 i 

.34 

.ss 

1 . 30 

7.81- 

1 1 

.08 

.36 

• S6 

1 , H9 

6. 95- 

1 1 

.07 

• 3S 

. S8 

3.04 

S.7S- 

1 1 

.OS 

.39 

• S6 

3. 62 

4.S9- 

1 1 

.04 

.SS 

20.  YU 

1 .47- 

1 1 

.04 

.37 

. S8 

43.  '9 

7.S0- 

12 

.ow 

.32 

.64 

72.32 

3.3S- 

12 

.OS 

.*41 

. S4 

1 38.R2 

1.14- 

1? 

.OS 

,88 

i07 

330 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  BETA  FIBER  FABRIC 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  DEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  530  OEG.  R.  (294  DEG.  K. D 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


UATEPIAl  -NARMCO  ADHESIVE,  7341/7119 
PROPERTY  -WEIGHT 


ENVIRONMENT  I 

CONTROL*  70  DEG  F (21  DEG  C) 


F 

DAYS 

grams 

1 

.0 

♦ 50005  + 02 

10.0 

.50004+02 

1 

.0 

.50332+02 

10.0 

.50331+02 

1 

.0 

.50 1 14+02 

1 50.0 

.501 14+02 

1 

.0 

.50 1 80  + 02 

1 So . 0 

.50 IT7+D2 

ENVIRONMENT  2 (AB) 
VACUUM t I.E-U6  TORR*  200  DEG  F 
(93  DEG  C) 


F 

HOURS 

GRAMS 

1 

.0 

.50008+02 

24.0 

.50006+02 

1 

.0 

.5024 1 +02 

24.0 

.50240+02 

1 

.0 

.50325+02 

240.0 

.50323+02 

1 

.0 

• 50506  + 02 

240.0 

.50506+02 

ENVIRONMENT 

2 ( BCDE ) 

ENVIRONMENT  3 

VACUUM, 

. E*06  TORR,  EXPOSURE 

HIGH  TEMPERATURE*  200  DEG  F 

TIME  240 

HR 

(93  OEG  C) 

40  PERCENT  R.H. 

F 

DEG  R 

DEG  K 

GRAMS 

F HOURS 

GRAMS 

1 

- 

m 

.50325+02 

1 .0 

.50321+02 

660. 

367. 

.50323+02 

24.0 

.50321+02 

1 

- 

- 

.50506+02 

1 .0 

.5041 1+02 

660. 

367. 

.50506+02 

24.0 

,50413+02 

1 

- 

- 

.50240+02 

1 .0 

.50200+02 

530. 

294. 

.50240+02 

72.0 

.50201+02 

1 

- 

- 

.50295+02 

1 .0 

.50266+02 

430. 

294. 

.50290+02 

72.0 

.50266+02 

1 

- 

.50395+02 

1 .0 

.49846+02 

140. 

78. 

.50393+02 

240.0 

.49847+02 

1 

- 

.50302+02 

1 .0 

.50365+02 

mo. 

78. 

.50303+02 

240.0 

.50365+02 

1 

- 

- 

.50410+02 

37. 

21  . 

.5041 1+02 

1 

- 

- 

.50451+02 

37. 

21  . 

.50451+02 

NOTF . 

.SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I 

.accuracy 

OF  MEASUREMENTS 

IS  ESTIMATED 

TO  BE  ♦-  2 PERCENT 

.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE  E+OI 

ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE- 

EXPOSURE  DATA  ARE 

MARKED  WITH 

1 IN  THE  F COLUMN 
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UATEPIAl  -NARNCO  ADHESIVE*  7343/7139 
PKnPERTY  -WEIGHT 


ENVIRONMENT 

S 

ENVIRONMENT  6 

95 

PERCENT  R.H.  9S 

DEG  F 

95  PERCENT  R. 

H./SALT  AIR 

(35 

DEG  C) 

95  DEG  F (35 

DEG  C) 

F 

HOURS 

GRAMS 

F HOURS 

GRAMS 

1 

.0 

.50383+02 

1 .0 

.50218+02 

12.0 

•50382+02 

12.0 

.50315+02 

1 

.0 

.50468+02 

1 .0 

.50550402 

12.0 

.50468+02 

12.0 

.50639+02 

1 

.0 

.50372+02 

1 .0 

.50248+02 

24.0 

.50372+02 

24.0 

.50148+02 

1 

.0 

.50264+02 

1 .0 

.50357+02 

24.0 

.50266+02 

24.0 

.50302+02 

1 

.0 

.50299+02 

1 .0 

.50398+02 

72.0 

.50300+02 

72.0 

.50441+02 

1 

.0 

.50312+02 

1 .0 

.50245+02 

72.0 

.50314+02 

72.0 

.5031  i+02 

ENVIRONMENT 

7 

ENVIRONMENT 

8 (CD) 

WATFP  IMMFRSION  at 

70  DEG  F 

GASEOUS  OXYGEN.  70 

DEG  F 

(21 

DEG  C) 

(21 

DEG  C)  I.E-03 

TORP 

F 

HOURS 

GRAMS 

F 

DAYS 

GRAMS 

1 

.0 

.50228+02 

1 

.0 

.5026R+02 

.5 

.50233+02 

4.2 

.50271+02 

1 

.0 

.50146+02 

1 

.0 

.50355+02 

.5 

.50148+02 

4.2 

.50355+0? 

1 

.0 

.50126+02 

1 

.0 

.49736+02 

2.0 

.50130+02 

150.0 

.49734+02 

1 

.0 

.50510+02 

I 

.0 

.50150+02 

2.0 

.50510+02 

150.0 

.50150+02 

1 

.0 

.50319+02 

24.0 

.50318+02 

1 

.0 

.50188+02 

24,0 

.50187+02 

notf.  .see  table  5 for  identification  of  test  MATERIAlSIVOL  n 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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h * ■ a • a ■ • 1 1 • laiaaiaiiaaiaaaiaaaaMaaal 

IliiaaaHy 
I'taaaal 


aaaaal 
aaaaaa 
•aaaaa 
aaaaaa 

I8IU 


laaaaaaa 

I::::::: 

Jaaaaaaa 


iiiiii 


TIME.  HPS 

TIME.  MRS 

ENVIRONMENT  5 
95  PERCENT  R m 95  OCO  F 
< 35  OEG  C J 

ENV IRONMENT  6 
95  PERCENT  R m /$AiT  AIR 
95  OEG  F i 35  DEG  C i 

:s:l 


Izzzzz 
isssi 


KaSSSSSSl 

:iEEE:EEEEEEEE| 

E:EEEEEEEEEEEaa 


::::: 

:::::::::::::::::::::::::: 

:::::::::::::::::::::::::: 

I aaaaaaaa aaaaaaaa ■■ aaaaaaaa 

:::::::::::::::::::::::::: 

• ■ ■ ■ ■ ■ r » mmw  » aa* ' 
Uaaa*aaa4aaa*aia* 

::::::::::::::::: 


■aiaiaaaaaaaiaaai 

liaaaaaaaaaaaaaaia 

laaaaaaaaaaaaaaaai 

Jaaaaaaaaaaaaaaiaa 

I aaaaaaaa aaaaaa 

::: 


::::: 


■■aaaaaa 


aaaaaaaa 


CNVIMOMCNT  i 

HATCt  IMMERSION  AT  70  DtG  T 
1*1  OCO  Cl 


CHVlNOtfCNT  OICDI 
GAfCQUf  OarOCN,  70  OCO  r 

ill  OCO  Cl  I.C-03  TORO 


LOCKHEED  MISSILES  & SPACE  COMPANY 


I 


MATF.KIAL  -NARflCO  AOHES  I VE  » 7143/7119 
PKOPFRTY  -WEIGHT 


ENVIRONMENT  8 (EF) 
GASEOUS  FLUOR  I Nf ♦ 70  DEG  F 
(21  L)FG  C)  I .E-01  TORR 


ENVIRONMENT  8 ( GH ) 

9s  percent  r.h,  air/fluorine 

MIXTURE  AT  95  DEG  F (IS  DEG  C)*4  HR 


F DAYS 

GRAMS 

F F P.P. 

*ORR 

G1AMS 

1 .0 

.50200+02 

1 .000 

.50192+02 

4.2 

,50200+02 

.100-02 

.50191+02 

1 .0 

.50180+02 

1 .000 

.50115+02 

4.2 

.50180+02 

. 100-02 

.50115+02 

1 .0 

.50406+02 

1 .000 

.50151+02 

ISU.O 

.50408+02 

.760+01 

sample 

DESTROYED 

1 .0 

•50251+02 

1 .000 

.50211+02 

ISO.O 

.50254+02 

.760+01 

sample 

DESTROYED 

NOTF.  .SEE  table  S FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 
.ACCURACY  of  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E*0|  ETC*  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


336 


f 


material  NARMCO  A(XSi  v£  . h,?mJ/7>39 


PROPER! f 0€lT*  Mf Ii>*T 


CNVtAO^CNT  0 t £T  ! 

GASEOUS  FLUOPiNE.  70  OCG  * 
i\  DFG  C » l E-03  TO *H? 


337 


~-w 


I 


LOCKHEED  MISSILES  • SPACE  COMPANY 


MATERIAL  -NaRCCO  ADHESIVE.  7141/7119 
PKAPFRTY  -SHEAR 


) 


ENVIRONMENT  I 


CONTROL*  70  DEG 

F (2|  DFG 

C ) 

F DAYS 

PSI 

N/SG  M 

.0 

,590*01 

.407*07 

.0 

. 474*01 

. 127*07 

10.0 

.571*0! 

.195*07 

10.0 

.444*0! 

.106*07 

ISO.O 

.521*01 

.161*07 

ISO.O 

.575*01 

.197*07 

ENVIRONMENT  2 (AB) 
VACUUM*  I.E-U6  TORR.  200  DEG  F 


DFG  C) 

HOURS 

PSI 

N/SG  M 

24.  C 

. 781*01 

.540*07 

24.0 

.85-7*0! 

.591*07 

240.0 

. 1 19*04 

.820*07 

240.0 

.811*0! 

.571*07 

EN V I RONMCNT  2 (BCDE) 

ENVIRONMENT 

1 

VACUUM, 

1 . E-06 

TORR.  EXPOSURE 

HIGH 

TEMPERATURE. 

200  DEG 

F 

TIME  240 

HR 

(91 

DEG  C)  4U  PERCENT  R.H. 

F DEG  R 

0£G  K 

PSI 

N/SG  M 

F 

HOURS 

PSI 

N/SQ  M 

660. 

167. 

. 1 19*04 

.820*07 

24.0 

.698*01 

.481*07 

660. 

167. 

.811*01 

.571*07 

24.0 

.707*0! 

.488*07 

510. 

294. 

.715*0! 

.491*07 

72.0 

.791*01 

.545*07 

510. 

294. 

.650*0! 

.448*07 

72.0 

.822*01 

.567*07 

140. 

78. 

.511*01 

.168*07 

240.0 

.109*04 

.«  S2*07 

>40. 

78. 

.512*01 

.167*07 

240.0 

.968*01 

.667*07 

17. 

21. 

.684*01 

.472*07 

17. 

2 t • 

.564*01 

.189*07 

NOTE.  .see  TABLE  5 FOR  IDENTIFICATION  of  test  MATERIALS (VOL  n 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦*  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  in  SCIENTIFIC  NOTATION 
THE  E*0I  ETC.  tS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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HATERIAl  • NARriCO  ADHESIVE,  7341/7119 
PROPERTY  -SHEAR 


ENVIRONMENT  S 

ENVIRONMENT  6 

9S 

PERCENT  R.H, 

9S  DEG  F 

PERCENT  R 

.H./SALT  AIR 

( IS 

DEG  C) 

9S 

DEG  F (IS 

DEG  C) 

c 

HOURS 

PSI 

N/SQ  M 

F 

HOURS 

PSI 

N/SQ  M 

12.0 

.618+03 

.990*07 

12.0 

• S89+03 

.901+07 

12.0 

.SSO+Oi 

.179+07 

'2.0 

.608+01 

.919+07 

2U  • 0 

.983+03 

.136+07 

e9.0 

.S91+01 

• 17S+07 

?9.0 

•SS6+03 

. 181+07 

29.0 

♦62S+01 

.911+07 

72.0 

• 52S+01 

.162+07 

72.0 

.979+01 

.127+07 

72.0 

.S40+03 

. 171+07 

72.0 

.171+01 

• 2S6+07 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATF*  IMMERSION 

AT  70  DFG 

F 

GASEOUS  OXYGEN, 

70  DEG  F 

(21  OEG  C) 

(2i  DEG  C)  I.E- 

01  TORR 

F HOURS 

PSI 

N/SQ  M 

F DAYS 

PSI 

N/SQ  M 

.S 

.S09+01 

.198+07 

9.2 

.662+01 

♦9S6+07 

.s 

.S99+01 

.179+07 

9.2 

•S84+01 

.401+07 

2.0 

•S9S+01 

.91 1+07 

ISO.O 

.696+01 

.446+07 

2.0 

•S88+01 

.906+07 

ISO.O 

.S96+01 

.41 1+07 

29.0 

.611+01 

•91S+07 

■ 

29.0 

•S79+01 

.900+07 

NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERI ALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  t-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


3*0 


e 


MATERIAL.  -NARflCO  ADHESIVE.  7343/7139 
PROPERTY  -SHEAR 


ENVIRONMENT  8 (EF) 


GASFOIIS  FI  UORlNEf  70  DEG 

F 

(PI  DEG  C ) 1 

F DAYS 

. E - (1 3 TORP 
RSI 

N/SQ  M 

4.2 

•S49+03 

. 37R+07 

4.2 

.622+03 

.429+07 

ISO.O 

.713+03 

.492+07 

ISU.G 

.613+03 

. 423  + U7 

ENVIRONMENT  8 ( GH  ) 

9S  PERCENT  R.H.  A I R.'FLUOR I NE 
MIXTURE  AT  9S  DEG  F<35  DEG  C)t4  HS 


F P.P,  TORR 

PSI 

N/SQ  M 

. 100-02 

•495+03 

.341+07 

. 100-02 

•512+03 

.353+07 

.760+03 

sample 

destroyed 

.760+03 

SAMPLE 

DESTROYED 

NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  R PERCENT 

.the  dependent  variables  are  in  scientific  notation 
the  e+oi  etc.  is  the  exponent  OF  10 

.THE  PPE-EXPOSlJRt  DATA  APE  MARKED  WITH  I IN  THE  F COLUMN 


NAPMi_  AO'^t  : wf  . 


PPOPF  P 


ShI  ap 


PROPERTY  - GASSING  BFHAVIOP 
MATERIAL  - NAHMCO  ADHESIVF.  7343/7139 


ENVIRONMENT  pr 

v A C ' 1 1 ' " • • I >1 F.  “ l)  ft  TORR » 660  D E G • R ( 3 6 S D E G . K ) 


test  date  r:4nm 
TEST  CHAMBER  MO.  3 


sample  ''EIGHT  = .69S0  GMS.  SAMPLE  AREA  = ISS.  SQ.CM. 


h X^OSI  IPK 

OUT  GASS  I NG 

T IMP. 

PATE 

HHS  , 

GM. /GM.-SFC 

3.17 

3.S7-08 

4.2S 

2.03-08 

S.  I 7 

1 .82-08 

S.9? 

2. 1 3-08 

6.  as 

1 . R ? - 0 8 

RS , 40 

1 .26-08 

4 7.110 

1 . 12-08 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.ss 

.31 

. 19 

.69 

.28 

.08 

.72 

.22 

.07 

.69 

.23 

.08 

.72 

.21 

.06 

.91 

.07 

.02 

.92 

.07 

.02 

344 


GUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  0UTGASSING 

MATERIAL-  NARMCG  ADHESIVE.  7343/7139 


1 .XIO*06 


EXPOSURE  TIME  - HOURS 

ENVIRONMENT  2B  VACUUM.  10-6  TORR.  660  DEG.  R.  (365  DEG.  K. ) 


r 

3^5 


LOCKHEED  MISSILES  & SPACE  COMPANY 


p^OPgi'TY  - OIJTGASSTUG  BEHAVIOR 
“IATcpjal  - MARMCO  ADHESIVE*  7343/7134 


ENVIMONHFM  2C 

..  ACiil'v'f  I JE-06  tORR  * S 3(1  DEG.R  (29S  DEG.K) 


TEST  DATF  02IS7I 
TEST  CHAMBER  NO.  | 


S A M P L h -'FI 

GHT  = . /6?S 

► xPOS'.iPE 

OUTGASSTNG 

T ME 

RATE 

H«S. 

GM./GM.-SEC 

2. NS 

I .22-08 

2.65 

1 .06-08 

3.02 

9.83-09 

4 . MS 

7.03-09 

S , 62 

6.S 1 -09 

7.  CM 

S. 66-09 

8.20 

*4 . 90-09 

3S.62 

2.60-09 

tOM.S  i 

8.60- 1 0 

1 6 8 . U S 

2.82-10 

SAMPLE  AREA  = IS5.  SQ.CM. 


GAS  component  fractions 


H20 

N2 

C02 

. S2 

.31 

.17 

.96 

* 35 

.19 

.42 

.38 

.20 

.44 

.37 

.19 

.41 

.38 

.20 

.41 

.39 

.20 

.38 

.42 

.20 

.42 

.42 

.16 

.55 

.39 

.07 

.66 

.31 

.02 

31*6 


OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  NARMCO  ADHESIVE.  7343/7139 


l.XUf06 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  DEG.  R.  (295  DEG.  K. ) 


3^7 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


I 


PROPERTY  - OUTGASSTNG  BEHAVIOR 
MATERIAL  - NARHCO  AflHES I VE ♦ 7 34 3/7  I 39 


environment  4A 

VAf  'JUMf  1 0E-06  T0PR,660  DEG. R. (366  DEG.K)  FOR  6HRS . FOLLOwFD  BY 
GASEOUS  NITROGEN  PURGE  AT  760  TORR.S30  DEG. R. (294  DEG.K), FOR 
4HHS, FOLLOWED  BY  OUTGASSING  TESTS  AT  S30  DEG. R. (294  OEG.Kl 


TEST  DATE  060172 
TEST  chamber  NO.  4 


SAMRLt  -EIGHT  = .43 1 S GMS.  SAMPLE  AREA  = 77.  SQ.CM. 


exposure  O'JTGASSTNG  gas  component  FRACTIONS 

TIME  hate 


HRS. 

GM./C-M.-SEC. 

H20 

N2 

C02 

1 . 1 1 

S. 8 1-07 

.92 

.01 

.06 

1 . 78 

4.91-07 

.91 

• 02 

.07 

3.03 

3.27-07 

.91 

• 01 

.07 

4.03 

3.10-07 

.98 

• Ul 

.01 

S . 0 3 

3.73-07 

.74 

.01 

• 25 

6.  >J  3 

2.S9-0  ? 

.90 

.00 

.09 

48. SO 

8.47-08 

.74 

.01 

• 25 

7 1,23 

6.23-08 

.98 

• 01 

.01 

142.73 

4.83-08 

.99 

• 01 

.00 

t 

£ 

y 

I 


OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATER  I AL-  NARMCO  ADHES I VE . 7343/7 1 39 


1.XIO"06 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  OEG.  R.  (2S4  OEG.  K. ) FOR  4 HRS.  FOLLOWEO  BY  OUTGASS1 
NG  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) 


r 

3^9 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY 


cutgassjng  BEHAVIOR 


MATEKl AL 


NARMCO  ADHESIVE'  7341/7139 


ENVIRONMENT  48 

VACUUM,  | ob* -06  TORR.660  DEG.R.(366  DEG.K)  FOR  6HPS.F0UOWED  RY 
GASEOUS  HELIUM  PURGE  AT  76O  TORP,S30  0EG.R,(29U  DEG. K) .FOR 
4MRS. Followed  ry  outgassing  tests  at  sio  deg. p. (294  deg.k) 


test  DATE  060771 
TEST  CHAMBER  NO.  I 


SAM»Lt.  "LIGHT  = . 3SRS  GMS.  SAMPLE  AREA  = 77-  SQ.CM. 


EXPOSURE 

outgassing 

TIME, 

RATE 

HRS. 

gm./gm.-sec 

1.27 

3.SS-U9 

2.43 

3.S6-09 

3.7/ 

3.33-09 

6.14 

3.S2-09 

20.77 

1 .6I-U9 

76.27 

4,92-10 

4 1 . ! 0 

2.30-10 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.13 

.41 

.46 

. 1 1 

. IS 

.S4 

.OB 

.41 

.SI 

.14 

.14 

.SI 

.os 

.41 

.SI 

.08 

.41 

.SI 

. n 

.44 

.42 

350 


m 


OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  NARMCO  ADHESIVE.  7343/7139 


I.XIO'06 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  KG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  330  KG.  R.  (294  KG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  330  KG.  R.  (294  KG.  K.) 
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LOCKHKED  MISSILES  ft  SMACK  COMPANY 


material  - 

GOODYEAR  PI.IOBONO 

ADHESIVE.  4001/4004 

PROPERTY  - 

WEIGHT 

ENVIRONMENT 

1 

ENVIRONMENT  2 

( AB) 

CONTROL*  70  DEG  F 

(21  DEG  C) 

VACUUM.  1 . F. - 0 6 TORR 

. 200  DEG  F 

(91  DEG  C) 

F DAYS 

GRAMS 

F HOURS 

GRAMS 

1 .n 

.49916*02 

10.0 

.49936*02 

1 .0 

.S06  *02 

1 .0 

.SO  1 62*02 

24.0 

•SOfell *02 

10.0 

.SO  16 1 *02 

1 .0 

, SO  1 28*02 

1 .0 

.S0119*02 

24.0 

. SO  1 27*02 

1 SO.O 

.SU118*02 

1 .0 

.S0499+02 

1 .0 

• SO  1 29*02 

240.0 

. S0498+02 

1 SO.O 

• SO  I 28*02 

1 .0 

.S041S+02 

240.0 

,S0411*02 

environment 

2 ( HCDE ) 

ENVIRONMENT 

3 

VACUUM, 

1 .E-06  TORR,  EXPOSURE 

HIGH 

TEMPERATURE. 

200  DEG  -f 

TIME  240 

HR 

(93 

OEG  C)  40  PERCENT  R.H. 

F DLG  R 

OEG  K 

GRAMS 

F 

H0UR5 

GRAMS 

| 

• 

•S0499+02 

1 

.0 

,S0499*02 

660. 

367. 

•S0498+02 

?4  • 0 

,S0S00*02 

| •» 

- 

,S043S*02 

1 

.0 

.S023S*02 

660. 

367. 

•S0433*02 

24.0 

•S0230*02 

1 - 

- 

.S0463+02 

1 

.0 

,S0277*02 

sio. 

294. 

•S0460*02 

72.0 

.S0277+02 

1 - 

- 

•S02?S*02 

1 

.0 

,S0239*02 

SIO. 

294. 

•S0223*02 

72.0 

,S0239*02 

I m 

- 

.SC  1 89*02 

1 

.0 

• SO  1 SS+02 

140. 

78. 

• SO  1 90*02 

240.0 

.S0IS3402 

1 ** 

- 

•S026S*02 

1 

.0 

,S02SS*02 

140. 

78. 

•S026S+02 

240.0 

.S02S6*02 

1 • 

- 

.S02S4402 

37. 

21  . 

•S02S3*02 

1 - 

• 

•S03S3^02 

37. 

21  . 

•S03S2+02 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E*OI  ETC.  IS  THE  EXPONENT  OF  10 
•THE  PRE-EXPOSURE  DATA  ARE  HARKED  *!TH  I IN  THE  F COLUMN 
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- r -r 


jL 


HAT£&iAL  - 0000*1  Pi  1060N0  AOCSIvC,  ‘♦OOI'hOO'* 


PPijPCPT 


[Jtl  rA  K-Ht 


TIMC.  0AV5 


£NV l MONMCNT  l 

CONTROL  . 79  MG  r iSl  MG  C> 


tNVlW>TCNT  1<AB> 

vacuum.  \ i o o to**.  aoo  mg  * 

• 93  MG  C * 


CMViaOMCMT  **ttaC» 

VACUUM.  1 C’M  TQM.  (tfOSM 

M*  M M 


CNVIAONPCNT  ) 

MIQM  TKMCItoTM.  *00  OCG  ' 
(03  OC0  Cl  *0  PC0CINT  0 M. 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


ijfSHd 


MATERIAL 

-GOODYEAR  PLIOBOND 

ADHESIVE.  4001/4004 

PROPERTY 

-WEIGHT 

ENVIRONMENT  s 

ENVIRONMENT  6 

95 

PERCENT  R.H. 

95  DEG  F 

95  PERCENT  R.H. /SALT  AIR 

( 1 

5 CFG  C) 

95  DEG  F (15  DEC,  C) 

F 

hours 

grams 

F HOUPS 

grams 

1 

.0 

.50660+02 

! .0 

.50517+02 

12.0 

.50660+02 

12.0 

.50591+02 

1 

.0 

.5029 1 +02 

1 .0 

.50558+02 

12.0 

.50290+02 

12.0 

.50616+02 

1 

.0 

.50214+02 

1 .0 

.50088+02 

2R.0 

.50216+02 

24.0 

.50148+02 

1 

.0 

.50417+02 

1 .0 

.50254+02 

24.0 

,5C 419+ 02 

24.0 

.50102+02 

1 

- 0 

.50  455  + 02 

1 .0 

.50061+02 

72.0 

.50455+02 

72.0 

.501 1 1+02 

1 

.0 

.49902+02 

1 .0 

.49749+02 

72.0 

.49902+02 

72.0 

.49797+02 

\ 

‘ \ 

lr 


ENVIRONMENT  7 

WATF«  IMMERSION  AT  70  DEG  F 
(?l  OKG  C) 

F HOURS  GRAMS 

I .0  .49910+02 

.S  .49928+02 

I .0  .50084+02 

.5  .50082+02 

I .0  .50315+02 

2.0  .50111+02 

I .0  .50552+02 

2.0  .50550+02 

I .0  .50174+02 

24.0  .50172+02 

I .0  .50242+02 

24.0  .50241+02 


ENVIRONMENT  8 (CD) 
GASEOUS  OXYGEN*  70  DEG  F 
(21  DEG  C)  I.E-01  TORR 


F 

DAYS 

GRAM5 

1 

.0 

.48785+02 

4.2 

.48785+02 

1 

.0 

.50192+02 

4.2 

.50191+02 

1 

• 0 

.50200+02 

o 

• 

o 

IT 

.50198+02 

1 

.0 

.50212+02 

150.0 

.50210+02 

note.  .see  TABLE  5 FOR  IWEnTIFICAI ion  of  test  materials (VOL  n 
.accuracy  of  measurements  is  estimated  TO  BE  ♦-  2 percent 
.the  dependent  variables  are  ir  scientific  notation 

THE  E+Ot  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  APE  MARXEO  NITH  I IN  THE  F COLUMN 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -GOODYEAR  PL  I ORONP  ADHESIVE*  40U  I / *4  0 U ^ 
PROPPRTY  -HEIGHT 


F.NV  I RONMENT 

8 (EF  ) 

ENVIRONMENT 

8 ( GH  ) 

GASFOUS  FI  UOPlNf  , 

70  DEG  F 

9S  PERCENT  R.H.  AIR/FLUORINE 

(21 

DEG  C ) 1 . E -0  3 

TOP* 

MIXTURE  AT  9S  DEG 

E(3S  DEG  C 

F 

DAYS 

GRAMS 

E E P.P.  TORR 

GRAMS 

1 

.U 

.SC  1 62  + 02 

1 .000 

.S0403+0? 

.SO  1 60  + 02 

. 100-02 

. S0402  + 02 

1 

.0 

.1,9470  + 02 

1 .000 

.SO  1 60  + 02 

4.2 

.1(9470  + 02 

. 1 00-02 

.SO IS4+02 

1 

.0 

.S04I2+02 

l .000 

. S04S9+02 

1 SO.O 

,S04l2+n2 

.760+03 

.S0462+02 

1 

.0 

•S0663+02 

1 .000 

. S00S6  + 02 

1 SO.O 

• S0662+02 

.760+03 

.S00S6+02 

Nf>  1 1 , .SEE  TAHLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS  ( VOL  I) 
.ACCURACY  Of  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 
.THE  DFPENDF.NT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  TMF  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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!3r 


'A  '*  ^ 1 t 


Aw  PL  , jfv  jr^  S'  m£ 


E 


r -e  i * a ^ 


ENV  1 PQNMENT  Qlt.fl 
GASEOUS  fLUO^INE.  70  DEG  f 
<21  DEG  C i 1 E-0?  tow 


? 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


* 


WCPPWiiWPIVPKfVV 


^ * * 


r’ATERlAl  -CjOO[<YEa«  PLIOROND  ADHESIVE,  4001/4004 
PHrpFRTY  -SHEAR 


E '<  v I EONMENT 


CONTROL,  70  DEG 

F (21  DEG 

C ) 

F I'AYS 

PS! 

N /SO  M 

.0 

.288+03 

. 1 99  + 07 

. u 

.688+03 

.974+07 

10.0 

.761+03 

.525+07 

10.0 

.936+03 

.646+07 

1 s 0 . o 

. 1 15  + 04 

, 794  + U7 

1 61) . 0 

. 123+04 

,8S 1 +07 

ENVIRONMENT  2 < AR ) 

VACUUM*  I.E-U6  TORR,  200  DFG  E 


(93 

DEG  C) 

F 

HOURS 

PSI 

N/SQ  M 

24.0 

. 1 I 0 + 04 

.757+07 

24.0 

. 1 1 0 + 04 

.758+07 

240.0 

. 147+04 

.10  1 +08 

240.0 

.141 +04 

.974  + 07 

ENVIRONMENT  2 ( RCDE  ) 

VACUUM,  l.E-06  TORR,  EXPOSURE 
TIME  ?R0  HR 


ENVIRONMENT  3 

HIGH  TEMPERATURE,  20C  DEG  F 
(93  DEG  C)  40  PERCENT  R.H, 


F 


DEG  R 

DEG  K 

PSI 

N/SQ  M 

F 

HOURS 

PSI 

N/SQ  M 

660. 

367. 

. 1 47  + 04 

.10  1 +08 

24*0 

.896+03 

,618+07 

660. 

367. 

.)4|+04 

.974  + 07 

24.0 

.996+03 

.687+07 

5 30. 

294. 

.872+03 

.60 1 +07 

72.0 

. 1 12+04 

.773  + 07 

S 30 . 

294. 

. 759+03 

.524  + 07 

72.0 

. 1 08+04 

.744  + 07 

1 40. 

78. 

.679+03 

.468  + 07 

240.0 

. 120  + 04 

.826+07 

1 40. 

78. 

.742+03 

.512  + 07 

240.0 

. 1 33+04 

.919+07 

37. 

21  . 

.693+03 

.478+07 

37. 

21  . 

.682+03 

.471+07 

notf.  .see  tarle  s for  identification  of  test  materials! vol  n 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  -GOODYEAR  PLIOBOND  ADHESIVE*  400I/40U4 
PROPERTY  -SHEAR 


ENVIRONMENT  s 

ENVIRONMENT  6 

PERCENT  R , H , 

9 S DEG  F 

9S 

PERCENT  R, 

H./SALT  AIR 

DFG  C ) 

9S 

DEG  F ( 3S 

DEG  C) 

HOURS 

PSI 

N / S Q M 

F 

HOURS 

PSI 

N / S 0 M 

12.0 

.10  1 +04 

.694  + 07 

12.0 

.640+03 

.44  1 +07 

12.0 

.919+03 

.634+07 

12.0 

.837+03 

, S77  + 07 

24.0 

. S 36  + 03 

. 369  + 07 

24,0 

. 74S+03 

, S 1 4 + 07 

24.0 

.69Q+03 

.476+07 

24.0 

• 72S+03 

.S00  + U7 

72.0 

.60 1 +03 

.4  1 S + 07 

72.0 

.874+03 

.603  + 07 

7 2.0 

.636+03 

.438+07 

72.0 

• S8  2 + 0 3 

.40  1 +07 

ENVIRONMENT  7 
IMMERSION  at  70  DEG  F 
(21  DEG  C) 

F HOURS  PSI  N/SQ  M 

.S  .404+03  .279+07 

.S  .496+03  .342+07 

2.0  • 62S+03  .431+07 

2.0  .441+03  .304+07 

24.0  .668+03  .461+07 

24.0  .S  II +03  . 353+07 


ENVIRONMENT  8 (CD) 

GASEOUS  OXYGEN,  70  DEG  F 
(21  DFG  C)  I . E - 0 3 ToRR 

F DAYS  PSI  N/SO  M 

4.2  .8()|+03  , 5S?  + 07 

4.2  .864+03  .596+07 

ISO.O  .111+04  .767+07 

ISO.O  ,108+04  .746+07 


NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATER  I ALS { VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E+0 I ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  -GOODYEAR  Pl.IOBONP  ADHESIVE,  4001/4004 
PHOPFRTY  -SHEAR 


ENVIRONMENT 

8 (EF  ) 

ENVIRONMENT 

8 (GH) 

GASEOUS  FLUORINE, 

70  DEG  F 

9S  PERCENT  R.H.  A I R/FLIJOR I NE 

(21  OF.  G C ) 1 . E-0  3 

TORR 

MIXTURE  AT  9S  DEG 

F ( 35  DEG 

0.4  Hf 

F DAYS 

PSI 

N/SQ  M 

F F P.P.  TORR 

PSI 

N/SO  M 

4.2 

. 1 66+04 

. 1 1 4 + 08 

. 100-02 

.947+03 

. 6S3+07 

4.2 

. 142  + 04 

.978+07 

. 100-02 

.843+03 

. S82+07 

1 SU.O 

.929  + 03 

.641+07 

.760+03 

• 89S  + 03 

.617  + 07 

ISO.O 

.839  + 03 

. S79+U7 

.760+03 

.776+03 

. 53S+07 

note,  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIAlSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  N PERCENT 
.THt  DEPENDENT  VARIABLES  ARE  in  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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■■V' 


MATERIAL  GOODtEam  PlIOBONO  aohEMvE.  "OQI/nQOm 


proper t 


TIME.  DAYS 


ENVIRONMENT  8<Er  I 
GASEOUS  E L uOR  I N£  . 70  uCG  E 
<?1  DEG  C)  J E - 03  TOPR 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


SAMPl.L 


f-  XPC-SU 
TJ.1t 
MRS. 


1.7S 
4.67 
S.ll 
6.  OH 
8,  I 7 
TO  .42 
I 06. “2 
I6S.0U 


PROPERTY  - OHTGASSING  BEHAVIOR 
MATERIAL  - GOOOVPAR  PLIOHOND  ADHESIVE 


ENVIRONMENT  2B 

VACI'HM*  U.E-06  T OPR  ♦ 660  DFG.R  ( 16S  DEG.K) 


TEST  DATE  OR 08 7 I 
7PST  CHAMBER  NO,  4 


’-eight  r 1 .7811  GMS. 

SAMPLE  AREA  = 

ISS.  SO. CM 

PE  O'iTGASSING 

GAS  COMPONENT 

fractions 

RATE 

GM./GM.-SEC. 

H20  N2 

C02 

S. 00-08 

• 6 f 

• 2S 

.08 

1. 71-0R 

.68 

,2S 

.07 

1.44-08 

.74 

.21 

.06 

1.1 1 -08 

.68 

.26 

,06 

2.47-08 

.71 

.21 

.04 

2.14-08 

.82 

.14 

.OS 

2.47-08 

.80 

.17 

.04 

2. 18-08 

.92 

.us 

.04 

36* 


0UTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  GOODYEAR  PLIOBOND  ADHESIVE 

I.XIO'06 
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I .XIO”01  I.XIO"*'  I.XIO’®1  1 .XHf**  » .XIO*03 

EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2B  VACUUM.  IO-6  TQRR.  660  DEG.  R.  (365  DEG.  K. ) 


365 


LOCKHEED  MISSILES  * SPACE  COMPANY 


PROPERTY 


OIJTGASS  T •*  G BEHAVIOR 


maTf.R  ! A i 


goodvear  pliobonh  adhesive 


F'l  V I RONMfVT  PC 

l-iin.  I 0E-06  TOPR.S90  nFG.B  < 29S  DEG.*) 


TEST  OATF  G ? I 6 7 I 
TEST  CHAMBER  NO.  2 


SAVPI  L < f I (•  h T = 1.9680  GMC  . 

EXPOSURE 

Oi  l GASSING 

TIHF 

FATE 

HRS. 

gm./gm.-sec. 

1 .42 

6.61 -09 

2.S2 

?.4C-U9 

3.67 

1 .46-09 

4.S8 

4.81-10 

S.«>7 

7.97-10 

6.67 

7.17-10 

7.  BE 

6.60- 10 

37.37 

S.2I-IC 

9e.2S 

9.64- 1C 

SAMPLE  AREA  = ISS.  SQ.CM. 


GAS  COMPONENT  FRACTIONS 


W20 

Hi 

C02 

.87 

.09 

.04 

,88 

. 1 1 

.02 

.79 

.18 

.03 

.80 

.16 

.03 

.77 

.19 

.os 

. 7S 

.20 

.OS 

.73 

.21 

.06 

• 30 

.S2 

.18 

.03 

.74 

.23 

36 6 


OUTGASSING  RATE  - GM./Gf'.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  GOODYEAR  PLIOBOND  ADHESIVE 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  OEG.  R.  (295  OEG.  K. ) 


LOCKHEED  MISSiLES  ft  SPACE  COMPANY 


PROPERTY  - OilTGASS  IN'G  BEHAVIOR 


HATER  I AL  - GOODYEAR  PLIOBONn  ADHESIVE 


environment  ra 

vAft'i'H,  iuF-06  T0RR.66U  DEG.R.(366  DEG.K ) FOR  6HRS . FOLLOWED  BY 
GASEOUS  NITROGEN  PURGE  AT  760  T0»R,S30  0EG.R.(?99  DEG.K), FOR 
RHPS , F 01.1  CvEC’  BY  OUTGASSING  TESTS  AT  S30  DEG.  P.  (294  DFG.K) 


TEST  DATE  060872 

test  chamber  NO.  I 


AMPl.f.  '.-LIGHT  = .6897  GMS  • 

SAMPLE  AREA  * 

77.  SQ.CM 

tXKJS'l  PI. 

OUTGASSING 

GAS  COMPONENT 

FRACTIONS 

T THt 

RATE 

GM./GM.-SEC. 

H20  N2 

C02 

.28 

! .S8-07 

.29 

,00 

. 76 

! .08 

Q • 98-08 

.70 

.00 

.30 

2.33 

S. 39-08 

.88 

.00 

.92 

3. SO 

3.42-08 

.67 

.00 

.33 

4. SO 

2.74-08 

.71 

.00 

.29 

S.2S 

2 .86-08 

.66 

.00 

.39 

6.08 

2.09-08 

.73 

.00 

.27 

2?.  33 

S.P9-L9 

.79 

.00 

.21 

70.  UP 

3 .79-0° 

.71 

.03 

.26 

46.08 

2.07-09 

.79 

.01 

.20 

OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  GOODYEAR  PLIOBOND  ADHESIVE 


1 . XIO-06 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  OEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORP. 
530  OEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGASSI 
NG  TESTS  AT  530  OEG.  R.  (294  DEG.  K. ) 


369 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY 

MATERIAL 


OUT  GASS  I NO  BEHAVIOR 

good yf ar  pliohono  adhesive 


FNVIRONMFNT  4B 

'AC' '• |M  . ! ,;E-0h  T(jRR,660  DEG.®. (166  DEG.K)  FOR  6HR5  .FOIL  OwFD  RY 
GAF-OUS  H E L CM  PURGE  A T 761)  T0RR.B10  0FG.R.<2q4  DEG.K  ) .FOR 
RHhS.FqLI  nCfcO  BY  OliTGASSlNG  TESTS  AT  S10  DEG.R.(?94  DFG.K) 


TFST  DATE  O6OI7I 
TFST  CHAMBER  NO.  4 


SV1PI.F.  HEIGHT  = .6710  GMS . SAMPLE  AREA  = 77.  SQ.CM. 


XPnsuPE 

OUTGASSING 

TIME 

RATE 

HRS . 

GM./GM.-SFC 

.67 

7. I 1-09 

• .42 

4.69-09 

2.2  S 

1.70-09 

’.SO 

1.49-09 

4.2S 

1.60-09 

s.un 

1 . 15-09 

S , 6 7 

1.10-09 

2.27 

2.S9-09 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.12 

.60 

.28 

.14 

.SI 

.11 

.21 

#S8 

.21 

.22 

.44 

.IS 

.08 

.44 

.48 

.22 

.23 

.SS 

.24 

.40 

.IS 

.16 

.41 

.41 

K 

$ 


i 

I 

| 


370 


0UTGASSING 


MATERIAL  -POLYURETHANE  FOA  BX-250  A 
PROPERTY  -WEIGHT 


ENVIRONMENT  I 

CONTROL*  70  DEG  F (2|  DEG  C) 


YS 

GRAMS 

.0 

.29650+00 

10.0 

.29580+00 

.0 

.29650+00 

10.0 

.29500+00 

.0 

.29100+00 

150.0 

.29200+00 

. 0 

.28800+00 

150.0 

.28720+00 

ENVIRONMENT  2 (AP) 
VACUUM*  I.E-06  TORR*  200  DEG  F 
(91  DEG  C) 

F HOURS 

I .0 

24.0 

I .0 

24.0 

I .0 

240.0 

I .0 

240.0 


GRAMS 

.28600+00 

.27400+00 

.29500+00 

.27250+00 

.29650+00 

.27950+00 

.28900+00 

.27250+00 


ENVIRONMENT  2 

( BCDE  ) 

ENVIRONMENT 

3 

VACUUM, 

. E-06  TORR 

» EXPOSURE 

HIGH 

TEMPERATURE* 

200  DEG  F 

TIME  240 

HR 

(93 

DEG  C)  40  PERCENT  R . H . 

F 

DEG  R 

DEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

• 

• 

.29650+00 

1 

.0 

.29350+00 

660. 

367. 

.27950+00 

24.0 

.28680+00 

1 

m 

• 

.26900+00 

1 

.0 

.28800+00 

660. 

367. 

.27250+00 

24.0 

.28100+00 

1 

m 

m 

.28500+00 

1 

.0 

.28600+00 

530. 

294. 

.27750+00 

72.0 

.27680+00 

1 

- 

- 

.28050+00 

1 

.0 

.28550+00 

530. 

294. 

.27250+00 

72.0 

.27550+00 

1 

m 

- 

.28250+00 

1 

.0 

.29000+00 

1 40  .• 

78. 

.28140+00 

240.0 

.27450+00 

1 

m 

m 

.27950+00 

1 

.0 

.29250+00 

140. 

73. 

.<;70!0  + 00 

240.0 

.27850+00 

1 

- 

- 

.28300+00 

37. 

21  . 

.28150+00 

1 

- 

- 

.29250+00 

37. 

21  . 

.29050+00 

NOTE*  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-FXPOSURE  DA  rA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATFRIAL 

-POLYURETHANE  FOAM, 

BX 

-250  U 

PROPERTY 

-WEIGHT 

environment  s 

ENVIRONMENT  6 

9S 

PERCENT  R.H. 

95  DFG  F 

9S 

PERCENT  R, 

H./SALT  AIR 

; is 

UtG  C ) 

9 5 

DEG  F (IS 

DEG  C) 

F 

HOURS 

GRAMS 

F 

HOURS 

GRAMS 

1 

.0 

. 29400+00 

1 

.0 

• 29250  + 00 

12.0 

.29200+00 

12.0 

. 101S0+00 

1 

.0 

.29750+00 

1 

.0 

. 289S0+00 

12.0 

.29620+00 

12.0 

.10IS0+C0 

1 

.0 

.29400+00 

1 

.0 

.290SO+00 

2R.0 

.29100+00 

24.0 

. 10 1 80+00 

1 

.0 

.29 1 00+00 

1 

.0 

• 290S0+00 

24.0 

.29000+00 

24.0 

.10000+00 

1 

.0 

.29050+00 

1 

.0 

.29IS0+00 

72.0 

.29000+00 

72.0 

. 109S0+0O 

1 

.0 

.28850+00 

1 

.0 

.29200+00 

72.  Ci 

.28810+00 

72.0 

.11550+00 

ENVIRONMENT 

7 

ENVIRONMENT 

8 (CD) 

water  immersion  at 

70  DEG  F 

GASEOUS  OXYGFN ♦ 70 

DEG  F 

(?l  DEG  C) 

(21  DEG  C > 1 .F-Ol 

TORR 

F HOURS 

GRAMS 

F DAYS 

GRAMS 

1 .0 

.29450+00 

1 .0 

.29150+00 

.s 

.29112+00 

4.2 

.28450+"0 

1 .0 

.29250+00 

1 .0 

.29200+00 

.5 

.29 1 00+00 

4.2 

.28500+00 

1 .0 

.28900+00 

1 .0 

.28900+00 

2,0 

.28790+00 

150.0 

.28000+00 

1 .0 

.28950+00 

1 .0 

.29700+00 

2.0 

.28880+00 

150.0 

.28900+00 

1 .0 

.29050+00 

24.0 

.28950+00 

1 .0 

.29050+00 

24.0 

.28950+00 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  HATERIAlS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  be  ♦ - 2 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E + OI  ETC.  IS  THE  EXPONENT  OF  10 

.the  pre-exposure  data  are  marked  WITH  I IN  the  f column 


MATERIAL  -POLYURETHANE  FOAM,  BX-2S0  A 
PROPERTY  -REIGHT 


ENVIRONMENT  8 ( £F  ) 

GASEOUS  FLUORINE*  70  DEG  F 
(21  DEG  C)  I . E-03  TORR 


ENVIRONMENT  8 (GH) 

9S  PERCENT  R.H.  AlR/FLIiORINF 
MIXTURE  AT  9S  DEG  F(3S  DEG  0.4  HP 


F DAYS 

GRAMS 

F F P.P, 

TORR 

GRAMS 

1 .0 

.28000+00 

1 .000 

.290SD+00 

4.2 

.277S0+0Q 

. 100-02 

,28800+00 

1 .0 

.29400+00 

1 .000 

, 296S0+00 

4.2 

.29 i SO+OO 

. 100-02 

. 294S0+00 

1 .0 

.294S0+00 

1 .000 

.28200+00 

1 SO.O 

.2r600+0U 

.760+03 

sample 

destroyed 

1 .0 

.289S0+0U 

1 .000 

• 29  3S0  + 00 

1 SU.O 

.28 1 SO+OO 

.760  + 03 

SAMPLE 

destroyed 

NOTE*  .SEE  TABLE  5 FCR  IDENTIFICATION  OF  TEST  MATER! ALSfVOL  I) 
.ACCURACY  Of  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  ?.  PERCENT 
.THE  OFPENDENT  VARIABLES  APE  IN  SCIENTIFIC  NOTATION 
THE  EtOI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MATERIAL-  POLTUREThANC  fOAM.  01-^Q  A 


PROPERTY-  DELTA  WEIGHT 


TIME,  DATS 


ENVUK*#<NT  8tCr ) 

GASEOUS  flUOPlNE.  70  DEG  f 
121  OCG  Cl  1 .E-03  TORR 


A T F. R I A L -POLYURETHANE  FOAM,  0X-2SO  A 
PROPERTY  -DENSITY 


ENVIRONMENT 

1 

ENVIRONMENT  2 (AR) 

CONTROL ♦ 70  DEG  F 

(21  DEG 

C ) 

VACUUM » 1 • E«U6 

TORR  ♦ 200 

CFG  F 

(93 

DEG  C) 

F DAYS 

PCF 

G/CC 

F 

HOURS 

PCF 

G/CC 

1 .0 

. 1 84  + 0 1 

.29S-0 1 

io.o 

. 1 82  + 0 1 

.291-01 

1 

.0 

. I8S  + 0I 

.296-0 1 

1 .0 

. ! 84*0  1 

, 29S-0 1 

24.0 

. I4S  + 0I 

.232-01 

10.0 

. 183+01 

.293-0 1 

1 

.0 

. 1 84  + 01 

.296-0 1 

1 .0 

. 1 84  + 0 1 

.294-01 

24.0 

. 1 37+01 

.220-01 

ISO.O 

. 1 80  + 0 1 

.289-01 

1 

.0 

. 184  + 01 

. 29S-0 1 

1 .0 

. 1 84  + 0 1 

. 2 9 S - 0 1 

240.0 

. 1 36+01 

.2 i a-0 1 

ISO.O 

.181+01 

.289-0  1 

1 

.0 

. 183  + 0 1 

.292-01 

240.0 

. 1 3S  + 0I 

.216-01 

ENVIRONMENT  2 ( HCDE  ) 

ENVIRONMENT 

3 

VACUUM, 

• F -06 

TORR.  EXPOSURE 

HIGH 

TEMPERATURE* 

200  DEG 

F 

TIME  240 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F 

deg  r 

DEG  K 

PCF 

G/CC 

F 

HOUPS 

PCF 

G/CC 

1 

. 

m 

.184+01 

• 29S-U  1 

1 

.0 

.184+01 

.294-01 

660, 

367. 

. 1 36  + 01 

.218-01 

24.0 

.133+01 

.213-01 

1 

- 

m 

.183+01 

.292-01 

1 

.0 

,184+01 

• 29S-0 ! 

660  . 

367. 

. 1 3S+0I 

.216-01 

24.0 

.134+0! 

• 2 1 S-0 1 

1 

- 

- 

.184+01 

,294-01 

1 

.0 

.183+01 

.294-01 

S30. 

2 94. 

. I7S+0I 

.280-01 

72.0 

.126+01 

.202-01 

1 

- 

- 

.183+01 

.294-01 

1 

.0 

.184+01 

•29S-0 1 

S30. 

2 94. 

.174+01 

.278-0! 

72.0 

. I2S+0I 

,200-01 

1 

- 

- 

.183+0! 

.294-01 

1 

• 0 

.184+01 

.29S-0I 

140. 

78. 

.179+01 

.287-0! 

240.0 

.122+01 

. I9S-0I 

1 

m 

- 

.183+01 

.293-0! 

1 

.0 

. I8S+0I 

.296-01 

1 40. 

78. 

.179+01 

.286-01 

240.0 

.124+01 

.198-01 

1 

- 

- 

.183+01 

.293-0! 

37. 

21  . 

.177+01 

.283-01 

1 

- 

m 

.164+01 

.294-01 

37. 

21 . 

• 1 76  >0 1 

•283-01 

NOTE,  .SFE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERlALSIVOL  I) 


.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 
.The  depenoent  variables  are  in  scientific  notation 

THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  -POLYURE rhflXE  FOAM,  RX-250  A 
PROPERTY  -DENSITY 


FNVIRONMENT  5 

ENVIRONMENT  6 

95 

Pt»CF.NT  R.H. 

n S DEG  F 

95 

PEPCENT  R 

,H,  SALT  AIR 

ns 

DEO  C) 

95 

DEG  - 115 

DEO  C) 

F 

HOURS 

PCF 

G/CC 

F 

HOURS 

PCF 

G/CC 

i 

.0 

. 1 85  + 0 1 

.296-0  ! 

1 

.0 

. 1 81  + 0 1 

.294-0  1 

12.0 

. i 80  + 0 1 

.289-0  1 

12.0 

. I 81  + 0 1 

. 29  >»()  I 

i 

.0 

. 185+01 

,297-U  1 

1 

.0 

♦ 1 84  + 0 1 

.295-0  1 

1 2 . j 

. 1 79  + 0 i 

.287-0  1 

12.0 

. 177+01 

.281-0  1 

i 

.0 

. 1 89,0 1 

. 29S-0  1 

1 

.0 

. 1 84  + 0 ! 

.294-0  1 

24.0 

. i 76  + 0 1 

• 282-0  1 

24.0 

. 1 84  + C 1 

.295-01 

i 

.0 

. 1 84  + 0 I 

• 295-0  1 

1 

.0 

.185+01 

,296-0  1 

24.0 

. 172  + 01 

.275-01 

24.0 

. 184+01 

.295-01 

i 

• 0 

. 184+01 

.295-01 

1 

.0 

. 184+01 

.295-01 

72.0 

.177  + 01 

.284-0  1 

72.0 

. 1 84  + 0 1 

.295-01 

i 

.0 

. 184  + 01 

.294-0 1 

1 

.0 

. 185  + 0 1 

.296-0  1 

72.0 

. 177  + 01 

.284-01 

72.0 

. 187+01 

.110-01 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

water  IMMERSION 

AT  70  DEG 

F 

GASEOUS  OXYGEN*  70  OEG  F 

(21 

DEG  C) 

(21 

DUG  C)  I.E-01  TORR 

F 

HOURS 

PCF 

G/CC 

F 

DAYS  PCF 

G/CC 

1 

.0 

• 184  + 01 

.294-01 

1 

.0  .185+01 

.296-01 

.5 

.178+01 

.285-01 

4.2  .177+01 

.281-01 

1 

.0 

.184+0! 

.294-01 

1 

.0  .184+01 

.294-01 

.s 

• S 79+0 1 

.286-0! 

4.2  .174+01 

.279-01 

1 

.0 

.181+01 

.294-01 

1 

.0  .182+01 

.292  01 

2.0 

.175+01 

.281-01 

150.0  • 1 75+0 1 

.280-01 

1 

.0 

.184+01 

.294-01 

1 

.0  .185+01 

.296-01 

2.0 

.176+01 

.282-01 

(50.0  .175+01 

.280-01 

1 

.0 

•181+01 

.294-0! 

24.0 

.180+01 

.289-01 

1 

.0 

• 184+01 

.294-01 

24.0 

.179+01 

•287-01 

note,  .see  table  s for  identification  or  test  mater ulsivol  n 

•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  APE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL  -PGLYURETHANE  FOAM,  BX-2SO  A 
propfrty  -density 


ENVIRONMENT  8 ( EF ) ENVIRONMENT  8 (GH) 

gaseous  fluorine,  70  deg  f qs  pfrcent  r.h,  air/fluorinf 

(21  OEG  C)  I.E-03  TORR  MIXTURE  AT  9S  DEG  F (IS  DEG  C ) • 4 HR 


F 

I 

I 

I 

I 


VS 

PCF 

G/CC 

F r P.P.  TORR 

?Cc 

G/CC 

.0 

. 1 83  + C 1 

.293-0 1 

1 .000 

. 1 8S  + 0 1 

.296-0 ! 

4.2 

. 1 78  + 0 1 

.2es-u 1 

. 1 00-02 

. 1 80+0 1 

.288-0 1 

.0 

. 1 84  + 0 1 

. 29S-U  1 

1 .000 

. 187  + 0 1 

.299-0 1 

4.2 

. 1 79+0 1 

.286-0 1 

. 1 00-02 

.181-01 

.290-0 1 

.0 

. 1 84  + 0 1 

. 29S-0  1 

1 .000 

. 183+0! 

.293-0 1 

! SU.O 

. 176  + 01 

.283-0  I 

.760+03 

SAMPLE 

DESTROYED 

.0 

. 1 86+0 1 

.297-0  1 

1 .000 

. 1 84+0 1 

.294-0 1 

<so.o 

.179+01 

.286-0  1 

.760+03 

SAMPLE 

DESTROYED 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

. iHE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATCH! AL 


POLYPE  THANE  FOAM 


B*-2SQ  A 


PROPtmr-  DELTA  DENSITY 


D J 

E 

L 

T 

A_  > 

0 

E 

N 

s- 

1 

T 


at 


n 


rr 


TIME,  DAYS 


14 


000X10 


■03 


-2  OOOxlO 


-03 


-03 


-5  000X10 


-6  000X10 


p- 3 JOOxlO 

aooxio'03/ 
c 

-03  C 
-03 
-03 
-03 
-03 

-02 


f-7  000X10 


-0  0CUX10 


f-9. 000X10 


-1  OOOxiP 


envihontcnt  ecer > 

GASEOUS  FLUORINE.  70  OEG  F 
(21  DEG  Cl  I E-03  TOR* 


r 

J 383 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -POLYURETHANE  FOaM,  RX-250  a 
property  -compressive  strength 


ENVIRONMENT  I 


CONTROL.  70  DEG 

F (21  DEG 

C ) 

F DAYS 

PSI 

N/SQ  M 

.0 

. 365+0? 

.252+06 

.0 

. 165+02 

.252+06 

1 0.0 

.152+02 

.241+06 

1 0.0 

.162+02 

.250+06 

1 SO.O 

.161+02 

.249+06 

1 SO . 0 

.169+02 

.254+06 

ENVIRONMENT  2 (ARj 


VACUUM.  I.E-06 
(91  DEG  C) 

TORR.  200 

DEG  F 

F HOURS 

PSI 

M/SO  M 

24.0 

. 1 89  + 02 

. 1 10  + 06 

24.0 

. 1 92  + 02 

. 1 12  + 06 

240.0 

. 151+02 

. 1 04  + 06 

240.0 

.14  1 +02 

.972+05 

environment  2 (HCDE) 

ENVIRONMENT  1 

VACUUM,  | 

1 , E-06 

TORR.  EXPOSURE 

HIGH 

TEMPERATURE.  200  DEG 

F 

TIME  240 

HR 

(91 

DEG  C)  40  PERCENT  R.H, 

F DEG  4 

DEG  K 

PSI 

N/SQ  M 

F 

HOURS  PSI 

N/SQ  M 

660. 

167. 

.151+02 

. 104  + 06 

24.0  .216+02 

. 149  + 06 

660. 

167. 

.141+02 

.972+05 

24.0  .219+02 

.151+06 

510. 

294. 

.116+02 

.218+06 

72.0  .202+02 

.140+06 

510. 

294. 

.286+02 

. 197+06 

72.0  .198+02 

. 1 16+06 

140. 

78. 

.149+02 

.241+06 

240.0  .195+02 

. 1 15+06 

140. 

78. 

.152+02 

.241+06 

240.0  .194+02 

. 1 14+06 

17. 

21  . 

.144+02 

.217+06 

17. 

21  . 

.152+02 

.241+06 

note.  .SFE  table  5 for  identification  of  test  MATERIALSIVOL  I) 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - *4  PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E + OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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°Ul  POL'U*£ThAN£  rOAH  6x-^0  A 


PROPERTY-  COMPRESSIVE  STRENGTH 


K 

ib3bbbbbibbbbI 
BBHMBbbbbbm 


Ibbbbbbbbbbbb 


BiBBBiBaBMBHaiaiaay 

insKSKisaffiBia 


1 800xI0*05| 


ulnuuNaiuSSil 


IlMMMMiilllililllliiliiiiill 


40  60  BO  100  120  1H0 

TIME.  DAYS 


iniiiiiimflUfliiiiiiiHiiiiiiiiiiii 
IIIIBttlllBIIBIIIIIIIIBIBIIIIflBBIIlijB 

iiiiNiiiiiiiiiiiiiiiaiiiiiiiiiiiiiiiiiiiii 

HlllllillllllllllllllllllllllllHIIIIIIIII 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii!ii| 

iiimiiiiiiiiiiiimtiiiiiiiiiiimiii!!!! 

IIIMIHIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIiai 

iiiiiiiniiiiiniiiiiiiiiiiiiiiii!iini!t!! 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniii  ill 
■iiiiniiiiHMiiiiiiiiiiiiiiiiiiiiiiii!!!! 
aiiiMiaami«iiMiiiiaiiiiiiini||Hiiaiii 
aiiaiiiiiaiaaiaaiaiiiaaaaiaaiiiiaaaitiaiiii 
laaiaaaiiiiiaiiiiaiiiiiaiaiaiaiaaiaiiaiiaai 


ENV IRONMENT  I 

CONTROL . 70  DEG  f <21  DEG  C> 


ENVIROtCNT  2MBJ 

VACUUM.  I.E-06  TORR.  200  OEG  F 

193  OEG  C) 


mmmmm  ■■■■■■■■■■■■■■■■■■■■■■■  ■ 

bbbbbbbbbbbibbbbbibbbbbbbbiiiibI 

VBBBMBIBBBBIBBBBBBBBBBBIBBfllial 

ilBBBBtoSMBIlBBlIBIBBBBlIBBIBIflfl 

BBBflBBBIBBftSHBflBBBBBBBBflBBBBBBl 

BBflflBBBIBBBBBBbSMBBBBBBBBBBIBBl 

IBBIBIBIBBBIlIBBIBhSBIBI-BBBIBBfl 

BIBIBBBIBBBBIIBBIBBBBB£!BBllllBl 

BBBBBBBBBBBBBBBBBBBBflflBBIBBBIBBR 

aaaaaaaaBaaBaBiaBaaBaaaaaaaa|aa 

BaaBaaaaaaaauaaaaBaaaaaaBiiafia 

RHaBBaaaaaaaaaaaaiaaaaiaMt  iiaa 
■laiiiaMaBBaiaaiaaaaaaaaiuai 
aaiaBBBaBaaaaiBaaaagaaaaaaak bbb 

BBBBBBBBBBBBBBBBBBBBBBBBBBBB1BB 

■■■iBHmaaiaBaaaaBamuiit<aa 

aaBiaaaaaaiigaaaaaBaaaaaaBaiiia 

aaanaaiBaaaiiBaaaaaaaaaiaaii^a 

BiaiBiaiaaaaiaaaaaiaaaaiaaaiika 

aiaaaaaaaaaaaaBaaaaaaaiiiaaiM  ll 

aaBaaaaaaaaaiaaaiaaaaaaiaiiiii>1 


1 800*10*W§ 


ml 

iiiiiiiiiiuiiiiiiiiiiinuiiiiiiiiiiiiiiiil 

iiiiiiiiiiiiiaiiiiiiiiiiiiiaiiiiiiiiBBaiaaaa 

laiiiimiaiiiiiaiiiaiiiiHiiiiiiiiiiii  nil 

laiiiiiiiaiiiiiiaamaiiiBimiBiaiiiiimal 

iiiiiiiiiiiiiiiiiiiiiiiMiimiiiiiiiiiiiiig 

iiiiiiiiiiiMaiiiaaiaBBiuiiiiiaiiiimiiai 

miimmiimiiimiimiiimmmm! 

iiimmiiiiiiiiimiiuiniiiniiiiitmi 

iiiiiiiaiiiiiifiaaiaaaaiiaaiaiiiaaaitiiiaaa 

iiiiBiiiiiaiiiiiaaiiiiiiiiiiiiiaiiiiiiiiiia 

iiimmiiiiiiiiniiMiiiimmniiiiiiii 

iiiiiiimiimiiiiiiMiiiiiiiiiiiiiiiiiiii 

iiiiiiiiiiiiiaimiBiiaiiiiiiiiaiiaiiiiiiii 
aiiiaimiiiiaiiaiiaiiaiiaiiait  aaiaiiaiiaia 
■.:MiiiiiiiiiiiiaiiaiiaiiiMiMi«iiiiainijl 
Iniii.iMiiiiiiiiiiiiiiniiniiiilllllimi 

Iliiiiinii.iiin 

liiimmiiimmiiiiiiiiimmiiiiiiiiiia 
lllllllllimilllllllllHIIIIIIIIIIIIIIMIIll 
llBliaillllllMIIIIIIIIIUlHIIIIHHIIMIIll 


TEMP.  OCO  P 

CNVIWmNT  2'OCOCl 
VACUUM.  l.E-06  TOP*.  EXP09UPC 
TIME  2M0  HI 


TIME,  MPf 

ENVIPOUCNT  1 

MIOM  TCIVCPATUPE.  200  OCO  f 

103  OCO  C)  MO  PERCENT  P.M. 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -POLYURETHANE  foam,  RX-2SO  a 
property  -compressive  strfngth 


ENV I RONMENT 

S 

ENVIRONMENT  6 

9S  PERCENT  R.H.  9S 

DEG  F 

9S 

PERCENT  R 

.H./SALT  AIR 

(3S  DEG  C) 

9S 

DEG  F ( 3S 

DEG  C) 

F HOURS 

PSI 

N/S  M 

F 

HOURS 

PSI 

N/SQ  M 

12.0 

344*02 

.237  + 06 

12.0 

. 342*02 

.236*06 

12.0 

3S0*0? 

.24  1 +06 

12.0 

.333*02 

.229*06 

24.0 

339*02 

.23  1 +06 

24.0 

.332+02 

.229*06 

24.0 

328*02 

.227*06 

24.0 

. 33S+02 

.231 *06 

72.0 

327*02 

. 22S  + 06 

72.0 

. 332*02 

.229*06 

72.0 

326*02 

. 22S  + 06 

72.0 

.333*02 

.230*06 

ENVIRONMENT  7 

WATER  IMMERSION  AT  70  DEG  F 
(21  DEG  C) 

F HOURS  PSI  N /SO  M 

.S  .3S4+02  .244+06 

.S  • 3S8+02  .247*06 

2.0  .377+0?  .260+06 

2.0  .344+02  .237+06 

24.0  .343*02  .236+06 

24.0  .340+02  .239*06 


ENVIRONME 

NT 

8 (CD) 

GASEOUS  OXYGEN. 

70 

DEG  F 

(21 

DFG  C)  1 .E- 

0 3 

TORR 

F 

DAYS 

PSI 

N/SG  M 

4.2 

• 

300+02 

.207+06 

4.2 

• 

302+02 

.208+06 

ISO.O 

• 

296+02 

.209+06 

ISO.O 

• 

299+02 

.203*06 

NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  1) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKFD  WITH  I IN  THE  F COLUMN 

} 
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mater i Al  pol *uRE thane  eoam,  b*  a*>Q  * 


PROPERTY-  COMPRESSIVE  STRENGTH 


iHUTOHmiminmui 

BifBaaaaBaaBBBBaBBBaBBiBaa 

BaiiaaaaaaBBBBBaBaagaaaaaf 

MHflBBflBIBBBBBBBflBiBBaBBB 

SlIIIIIIIIIIIIIIIIIHH 

BBflflBBmaBBBaBBiflaBfliBiiiiBai 
BBBIBItBBIIBBIBBIBIBBflBIB|IBBB 
BBBIBBIBIBIBBIBBIBBBBBBIBBIBOB 
BBBIBfllBBBIBBIBBIBBBBBBIBBBBBB 
BBIBBBBBBBBBBIBBBBBBBBBIBBIflBB 
BBBl BBBBBaBBBIflBBliBBBflBBBIBBB 
BBBIBBIBBBBBBIBBBBBBBBBIBBIBBB 
BBBlBBBBBaiBBIBBIBIBBBBIBBIBIB 
BBIIBBBBBBIBBIBBIBIBBBBIBBIBIB 
BBBIBBIBBBBBBIBBIBIBIBBIBBIBBB 
BBBIBBBBBBIBBIBBIBBBBBBIBBIBBI 

BBBBBBBBBBBBBIflBIBflBBBBIBBIBBf 

BBBIBBIBBBIBBIBNBIBBBBIBBIBBB 

IEbbbbbibbbibbibbibbbbbbibbibbb 
EflaiflBBBBBBBBIBBBBBBflBBBBBIBBI 


O 30  HO  90  90  70 

TIME,  HRS 


i eooxio*wj» 


ibbibbibbIibiibbbbbbibbibbbbbbI 

laniBIBBBIBBIBBIBBBIBBBBBBflBBl 

lBBgBBIBOilBBIBVIBBBIBBIIflBBflB| 

BiSiiiBiiiiiiiiiiiBiiiiBiiiiBBB 

Ibbibbibbbibbibbibbbibbibbibbb 

iBBIIBIBIBIBBIBBIBBBIBBflBBIBBB 
BBBIIBIBBBIBBIBBIBBBIIBIBBIBBB 
IBBIBBIIBBIBBIBBIBBBIBBIBBBBBB 
IBBBBBIBB BIBBIBBIBBBIBBIBBBBBB 
IBBlifllBBBflBBIflBBBBBliBIBBIBBB 
IBBIIBIBBBIBBIBBIBBlIBBIBBIBBfl 
IBBIBBIBBlIBBIBBIBflllBBBBBBBBB 

ibbibbibKibbibiibbbibbiiibbib 

IBIIBBIBBaiBBIIBIBBBIBBIIBIBBB 

IBBIBBIBBBIBBBBBBBBBIBBIflBBIflB 

gniBBIBBBIBBIBBlBBfllBBIBflBflBfl 
■ilBBIBBBI«BIBBIBBfllBB«BBBBBB 
■fllBfllBBBBBBIBBBflflBIBBBBBBBBB 

■bibbbbbbbbbibbibbbibbibbbbbb 

■BIBBIBBBaBBVBfllBBBIBfllBBBBBB 


20  30  HO  90  M 70 

TIME.  MRS 


l 800*  I 


ENWROMCN?  9 
99  PERCENT  R.M.  99  OCG  f 
139  DEC  Cl 


ENVIRONTENT  6 
99  PERCENT  ft. H. /SALT  AIR 
99  DEO  E (39  JEG  C» 


IBBBBBBBBfll 


mmmmmmmmmmwmmmurnizzz J 

iiiiiiiiiiiiiiiiiiiiiifl 

mmmmmmmmtmwmmmmmmm 

IHKKBBiiiiKiiiii; 

!b!bbbSb5mbSm 

!■■■■■■■■■■■■■■■■■■■■■■■ 

IBBBBBBBBBBBBBBBMBBBBBB 

iBBBBBBflBBBaaaBaBBaaBBBB 

IBBBBBBBBBBBBBBBBBBBBBBB 


ia  aa 

TIRE. 

CMVIROMCNT  7 

WATER  IWCftftON  AT  70  bCO  T 

121  OCO  Cl 


i 8ooxio*°*| 


ninniimiiiiiiiiimiiiiii 

■BiiaBiBBBBBBaBBsafliaaaiaiBBa 

BBaBaaaaBBBBBBaaaaaaaaaaBBaaB 

BBBBBBaBBBBBBBBBBBIBBBBBBBBBB 

aaaiaaianaaaaaBaaBaaaBaaaaaa 

BaBaasaiaaaBaaaaaaaaaaaaaaaaaB 

BBBiiaaiaBBaBBaiiaaaaaaaaaaaaa 

BbbbbbbibbbbbbibbbbbbbbbbbbbbbI 

fliiiiiiiiiiiiiiiiiiiiiiiiinu! 

■■aaaaaiaaaaaaaiaiaiaaaaiaaaaal 


aa  taa  laa  iro 

TIRE.  OAY$ 

CNVtimCNT  0(0)1 
OAOEOUI  OXTOCN.  7«  OtO  f 
(21  OCO  C>  I E-09  TOM 


LOCKHEED  MISSILES  ft  SP*  £ COMPANY 


material.  -POLYURETHANE  FOAMt  RX-2S0  A 
PROPERTY  -COMPRESSIVE  STRENGTH 


environment 
GASEOUS  FLUORINE. 
(PI  DEG  Cl  I ,E-03 

F DAYS 

4.2 
4.2 
I SU.O 
ISO.O 


8 ( EF  ) 

70  DEG  F 
TORR 

PSI  N/SQ  M 

.346+0?  .234+06 

.322+0?  .222+06 

.319+02  .220+06 

.306+02  .211+06 


ENVIRONMENT 
9S  PERCENT  R.H.  A 
MIXTURE  AT  9S  DEG 

F F P.P.  TORR 

. i00-02 
.100-02 
.760+03 
.760+03 


8 (GH) 
IR/FLUORINE 
F(  3S  DEG  0.4  HR 

PSI  N/SQ  M 

.363+02  , 2S0+06 

• 3S7+02  .246+06 

sample  destroyed 
sample  destroyed 


NOTE « .SFE  TARLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  4 PERCENT 
.THE  dependent  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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I 


m 


m m ii 


I 


MATERIAL-  POLYURtTHANE  FOAM,  B«-»0  * 


PROPERTY-  COMPRESSIVE  STRENGTH 


c 

0 

i * 

z 
s 
s 
1 


JOf 


p 

s 

I 


r 2 6001 10 


2 soox  0 


►05 


►05 


a aooxio 


*05 


a oo  jx io 


■05 


1 000X10 


*05  s 


1 600X10 


■05 


1 *00x10 


♦05 


V i.aoo»io*w 


l 000X10 


♦05 


to  HO  to  to  100  ICO  l HO 

TIME.  OATS 


CNVIRONTCNT  0(EF> 

GASEOUS  FLUORIK.  *>0  DEG  F 
<at  OEG  C)  t E-03  TOM 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


pRnpfcuTY 


OL'TGASSIMG  BEHAVIOR 


MATERIAL 


POLYURETHANE  FOAM,  BX-2S0  A 


F M V I 9 0 N N E N T 2B 

kjE-06  TCPb.6<Sq  OEG.R  < 36S  DEG . K ) 


TEST  DATE  041671 
TEST  CHAMBER  NO.  3 


SA  SPI.K  -LIGHT  = .1725  GHS 


EXPOSURE 

0UTGASS1NG 

T I « . £ 

RATE 

HRS. 

GM./GH.-SEC 

. 75 

R v 62^07 

P.34 

•4.4  s-U7 

3.00 

4. II -07 

3.H4 

3.76-07 

S.  ! 7 

3. 07-07 

6.0  0 

2.88-07 

6.  SO 

? • 7S-07 

2R.R4 

1.66-07 

68.75 

1 . IP-07 

1 7 , S 'J 

0.72-06 

SAMPLE  AREA  = ID.  SG.cM. 


GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.20 

,68 

. 12 

.22 

.S4 

,.24 

.27 

.44 

• 2R 

.34 

.40 

.26 

. 35 

.38 

.27 

.42 

.34 

.24 

.42 

.33 

.?s 

.64 

.17 

. IR 

.82 

.OR 

.10 

• 8S 

.08 

.07 
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OUTGASSING  RATE  - GM./GM.-  SEC 


PROPERTY-  OUTGASSING 

MATERIAL-  POLYURETHANE  FOAM.  BX-250  A 


ENVIRONMENT  2B  VACUUM.  10-6  TORR.  SCO  0E6.  R.  (363  0E6.  K.) 
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LOCKHEED  MISSILES  * SPACE  COMPANY 


PROPERTY 


OUTCLASSING  BEHAVIOR 


MATERIAL 


POLYURETHANE  FOAM,  BX-2SC  A 


ENVIRONMENT  ?C 

VACUUM. | UE-06  TORRtSlO  DEG.R  (?9S  DEG.K) 


TEST  DATE  02I7M 
test  chamber  NO,  3 


sample  IfiNT  r I.I6US  GhS. 

SAMPLE  AREA  = 

77.  SQ.CM 

EXPOSURE 

OUTGASS1NG 

GAS  COMPONENT 

fractions 

TIME 

RATE 

HRS, 

GM./GM.-SEC, 

H?0  N2 

C02 

2.2S 

3 • 85-08 

.66 

.12 

.02 

3.2S 

2.87-08 

.SI 

.44 

.OS 

4.16 

2.27-08 

.42 

.ss 

.01 

S.OS 

1 .98-08 

.34 

.62 

.04 

6. 60 

1 .60-08 

.24 

.71 

.OS 

7.?« 

* .S9-08 

.21 

.72 

.OS 

8.  IS 

1 .4S-08 

.20 

• 7S 

• OS 

3S.9| 

7.84-09 

.08 

.90 

.01 

• 00.  16 

2.62-09 

.09 

.8S 

.06 

*67. SO 

1 .64-09 

.09 

.8S 

.OS 

OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  POLYURETHANE  FOAM.  BX-250  A 


I.XIO  06 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2C  VACUUM.  10*6  TORR.  530  DEG.  R.  (295  OEG.  K. ) 
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'jOCKHEED  MISSILES  % SPACE  COMPANY 


PROPER! Y 


OUTGASSING  behavior 


MATERIAL  - POLYURETHANE  FOAM.  BX-2S0  A 


FNVIRONMFNT  ma 

v/ACUUM.  iOE-06  T0RR.660  0EG.R.(166  DEG.K)  FOR  6HRS  * F OLLOwFD  BY 
GASEOUS  MTROGFN  PURGF  AT  76'.  T0FP.S7U  DEG. P. (294  DFG.K  )»FOR 
uhPS.FOi. LOWED  BY  OUT&ASS  1NG  TESTS  AT  S10  DEG. R. (294  DEG.K) 


TEST  DATE  061472 

test  chamber  NO.  1 


SAMPLE  WEIGHT  s .2680  GMS.  SAMPLE  AREA  s 77.  SQ.C*. 


EXPOSURE 

outgassing 

time 

RATE 

HRS. 

GM./GM.-SFC 

.67 

8. IR-U8 

2.7S 

1.21-08 

4.67 

7.04-08 

6,17 

1.08-08 

22.00 

1 .00-08 

79, OR 

9.9S-09 

41.81 

S. 47-09 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.62 

.02 

.16 

.SI 

.10 

.40 

.17 

.08 

.S6 

.12 

.09 

.60 

.12 

.00 

.67 

.42 

.00 

• S8 

• S2 

.01 

.47 

3* 


OUTGASSING  RATE  - GM./GM.-  SEC 


PROPERTY-  OUTGASSING 

MATERIAL-  POLYURETHANE  FOAM.  BX-250  A 


i.xio 


i-06 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  DEG.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOVEO  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
S30  OEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOVEO  BY  OUTGASSI 
NG  TESTS  AT  530  DEG.  R.  (294  DEG.  K.  ) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


3 


PROPERTY  - OUT  GASSING  BEHAVIOP 
MATERIAL  - POL.YIJRpThANE  FOAMt  BX-2S0  A 


ENVIRONMENT  4b 

VACUUM,  IDE-,  ,6  TORR'660  DEG. R. (166  r'FG.K)  FOR  6HRS  ♦ FOl  I.  OyFD  PY 
GASEOUS  HELIUM  PURGE  AT  760  TORR.SIO  DEG. R. (2PM  DEG, K). FOR 
RhRS.FOLLGV.ED  BY  OUT  GASSING  TESTS  i\T  S10  DEG.R.I29U  OFG.K) 


TEST  DATE  I 0 I H 7 I 
TEST  CHAMBER  NO.  I 


SAMPLE  /'El 

GMT  = .2800 

EXPOSURE 

01  tgassing 

time: 

RATE 

HRS. 

GM./GM.-SEC 

1 . <6 

2.21 -OR 

2.0? 

2.1 1-08 

2. PS 

2.01 -08 

1.80 

1 .61-08 

4.86 

1 .61-08 

20. 16 

R. 66-09 

44.41 

4.49-09 

on 

m 

T*~ 

4.48-09 

SAMPLE  AREA  = 2S.  SG.CM. 


C-AS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.04 

.41 

.47 

.09 

.41 

.47 

.09 

.41 

.47 

.02 

.S6 

.42 

.02 

.S6 

.42 

.06 

.18 

.SS 

.07 

.42 

.SI 

.07 

.42 

.SI 
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OUTGASSING  RATE  - GM./GM.-  SEC 


PROPERTY-  GUTGASSING 

MATERIAL-  POLYURETHANE  FOAM.  BX-250  A 


I.X10  06 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  OEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  OEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  530  DEG.  R.  (294  DEG.  K. ) 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


MATERIAL  - 

VELCRO  FASTENERS* 

HPE-I2-I-I00 

PROPERTY  - 

WEIGHT 

ENV I RONMENT 

1 

ENVIRONMENT  2 

( AB  ) 

CONTROL  * 70  DEG  F 

(21  DFG  C) 

VACUUM*  1 .E-U6  TORR 

. 200  DFG  F 

(91  DEG  C) 

F DAYS 

GRAMS 

F HOURS 

GRAMS 

1 .0 

.22200+0 1 

10,0 

,22210+Qi 

1 .0 

, 2207S+0 1 

1 .0 

.22140  + 0 1 

24.0 

* 2206S  + 0 1 

10.0 

.22160+01 

1 .0 

.21911+01 

1 .0 

.22130+01 

24.0 

.21940+01 

ISU.C 

.22 145  + 0 1 

1 .0 

.22267+01 

1 .0 

.22IS0+0! 

240.0 

. 2227S+0 1 

1 su.o 

.22170+01 

1 .0 

.22487+01 

240.0 

.22497+01 

ENVIRONMENT  2 

(BCDF-) 

ENVIRONMENT 

1 

VACUUM, 

.E-06  TORR 

♦ EXPOSURE 

HIGH 

temperature* 

200  DEG  F 

TIME  240 

HR 

(91 

DEG  C)  40  PERCENT  R.H, 

F DEG  R 

DEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

_ 

.22267+01 

I 

.0 

.22200+01 

660. 

367 . 

.2227S+0I 

24.0 

.22220+01 

I m 

- 

.22487+01 

1 

.0 

•222SS+0 1 

660. 

167. 

.22497+01 

24.0 

.22228+01 

I m 

- 

.22100+01 

1 

.0 

.222SS+0I 

S10. 

294. 

.221 IS+OI 

72.0 

.22270+01 

| 

- 

.21920+01 

1 

.0 

• 22 1 S 7+0 1 

sin. 

294. 

.21914+01 

72.0 

.22166+01 

i 

- 

.22200+01 

1 

.0 

.22220+01 

140. 

• 

00 

.22210+01 

240.0 

•222S0+0 1 

| 

• 

•2220S+0 I 

1 

.0 

.21980+01 

140. 

• 

00 

r- 

• 222 1 S + 0 I 

240.0 

.22010+01 

- 

.22240+01 

17. 

21 . 

.22260+01 

| - 

- 

.22140+01 

17. 

21  . 

•22160+0 1 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKFD  WITH  I IN  THE  F COLUMN 
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MATERIAL 

-VELCRO  FASTENERS. 

HPE 

- 1 2- 1 - 1 00 

PROPERTY 

-WEIGHT 

ENVIRONMENT  s 

ENVIRONMENT  6 

9S 

PfcRCFNT  P.H, 

9S  DEG  F 

9S 

PERCENT  R 

.H./SALT  AIR 

ns 

CFG  C) 

9S 

DEG  F (3S 

DEG  C) 

F 

HOURS 

GRAMS 

F 

HOURS 

grams 

1 

.0 

.22085+0 1 

1 

.0 

.22I2S+0I 

12.0 

• 2? 1 OQ  + 0 t 

12.0 

.22425+01 

1 

• J 

.22120+01 

1 

.0 

.22060+01 

12.0 

.22120+0 1 

12.0 

.22280+01 

1 

.0 

.21980+01 

1 

.0 

• 22040+0 1 

29.0 

.21990+01 

24. C 

.22400+0 1 

1 

.0 

.22020+01 

1 

.0 

.22040+01 

29.0 

.22032+01 

O 

• 

* 

OJ 

.22600+01 

1 

.0 

.22030+01 

1 

.0 

,22105+01 

72.0 

. 2203S+0 1 

72.0 

.22765+01 

1 

.0 

.22170+01 

1 

.0 

.22315+01 

72.0 

.22176+01 

72.0 

.26600+01 

environment 

7 

ENVIRONMENT 

8 (CO) 

waTe*  immersion  at 

70  DEG  F 

GASEOUS  OXYGEN,  ?0 

DEG  F 

(?l  OF G C) 

(21  DEG  C)  1 ,E-03 

TORR 

F HOURS 

GRAMS 

F DAYS 

GRAMS 

1 .0 

.22030+01 

1 .0 

.22335+01 

■ 5 

.22010+01 

4.2 

.22345+01 

1 .0 

.22055+01 

1 .0 

.22230+01 

.5 

.22060+01 

4.2 

.22245+01 

1 .0 

.22080+01 

1 .0 

.22600+01 

2.0 

.22080+01 

150.0 

.22650+01 

1 .0 

.22175+01 

1 .0 

.22325+01 

2.0 

.22175+01 

150.0 

.22375+0! 

1 .0 

.22165+01 

24.0 

.22175+01 

1 .0 

.221 15+01 

24.0 

.22130+01 

note,  .SEE  table  5 fop  identification  of  TEST  HATERIAlSIVOL  I) 

•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  VELCRO  f*STENERS.  HPC-12-1-100 


PROPERTY-  DELTA  »CIOMT 


:::::::: 


•■•■■••■■■■••■■■•■aa 

■•■■■■ ■■■■■•■■■■■■■■*■■■■■■■■ 


I •■■■■ ••• 
!•■■■■■•■■■■ 


■■•■■•■■ •■••■•••■■■••■•■■■■■•■ 


TINE , 

Tire. 

ENVlROtCNT  5 
95  PERCENT  R.H.  95  DEC  F 
<35  DEG  C) 

ENVlROtCNT  6 
95  PERCENT  R.H. /SALT  AIR 
95  OCO  F <35  DEO  Cl 

liiiiiliiiiiilii 
jyyyyyyfij 
iiliiiiiiiiiiliE 


EEEEEEE: 

|z:E:E:E: 


h<BSHaSHaSflB"wZ« 


■ a a ■ 

■ iti 

■ ni 

■ H> 

::: 

mi 

■ ••a 

■ ii 

an 

• Ml 

■ III 

■ ••I 

7771 

■ ■•■ 
■ ••■ 

■ • ■• 
in 
■ •■ 
■ii 
■ii 
■•  • 

■ ii 
•«  •• 

■ in 

!■■•■  • ■■•••‘••a 

•••■■•■■■•■■•a 

■■■•■■■■■•■■a 

■■■■•■■■•■■•a 

■■■■■■••••■■a 

■•••■■■■■■■■a 

■■■•■■•■■•■a* 

•■aaaaaiasaaii 

•■•••••■■■■■■■I 

:::::::::::::: 

■■■■■■■■■■■■ail 

•■•■•■■■■■■■aa 

aaaaaaaaaaaaaal 

aaaaaaaaaaaaaa 
•aaaaaaaaaaaaa 
■aaaaaaaaaaa ■ *1 

• 

• 

• 

■ 

■ 

• 

• 

• 

1 

• 

■ 

• 

• 

a 

*•••••  ««««« 
1 mmmmmmmmmmmmm 
immmmmmmmmmmmm 

1 

immmmmmmmmmmmm 

•aaaaaaaaaaaaa 

aaaaaaaaaaaaaa 
aa  a a aaa  a a a aa  a al 
aaaaaaaaaaaaaa 
Baanaaa*  aaaaaal 

{•■■■■•■••■■■a 

■••■■■■■■•■■•a 

mmmmmmmmmmmmm m\ 

tire,  MR 

Tire,  days 

ENVlROtCNT  7 

MATER  IWCRIIQN  AT  70  OCO  f 

(»t  DEO  Cl 

ENVlROtCNT  9(0)1 
OA9EOJ9  0XT0EN,  70  OCO  P 
<91  OCO  Cl  t.C-OI  TORR 

401 

LOCKHEED  MISSILES  ft 

SPACE  COMPANY 

MATERIAL  - 
PROPERTY  - 


ENVIRONMENT 
GASEOUS  FLUORINE, 
(? I 0 F G C)  I.E-03 

F DAYS 

I .0 

H .2 

I .0 

R.2 

I .0 

I SD.O 
I . 0 

I SU.O 


ELCPC  FASTENFRS. 
EIGHT 


8 (EF  ) 

70  DFG  F 
TORH 

GRAMS 

.22460 +o  I 
.22SS0+0  I 
.22110  + 0 I 
.22400+0  I 
. 222  I S + 0 I 
• 221S0+0 I 
. 22 16S  + 0 I 
.22SI0+0I 


HPE- I 2- I - I 00 


ENVIRONMENT 
RS  PERCENT  R.H.  A 
MIXTURE  AT  9S  OFG 

F F P.P.  TORR 

I .000 

. I 00-02 

I .000 

. 100-02 

I .000 

.760+01  SAMPLE 

I .000 

.760+01  SAMPLE 


8 (GH) 

/FLUORINE 
(IS  DEG  C ) ♦ 4 HR 

GRAMS 

.2211 0+01 
.221SS+0 I 
, 222SO+0 I 
,22100+01 
. 2210S+0 I 
destroyed 
.22190+01 
DESTROYED 


NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


no 


material-  velcro  fasteners.  HPE-ia-i-ioo 


PWERTf-  OCLTA  MEICMT 


ENVIROMCNT  • (£?» 

GASEOUS  FLU0H1K.  70  OEG  F 
<81  DEO  Cl  1 .£-03  TOM 


L03 


LOCKHEED  MISSILES  A SPACE  COMPANY 


MATERIAL  -VELCRO  FASTENERS, 

property  -tensile 


HPE- I 2-1-1 00 


ENVIRONMENT  1 

ENVIRONMENT  2 (AB) 

CONTROL ♦ 70  DEG  F (?|  DEG 

C ) 

VACUUM.  I.E-06 
(91  DEG  C) 

TORR.  200 

DEG  F 

F DAYS  PSI 

N/SQ  M 

F HOURS 

PSI 

N/SO  M 

.0  .120+0? 

.828+OS 

.0  .120+02 

. 828  + OS 

24.0 

. 1 08  + 02 

.74S+0S 

10. 0 .7S0+0I 

.SI  7 + US 

24.0 

.660+01 

, 4SS+0S 

10.0  . ! 02+0? 

. 704  + 0S 

240.0 

.920+01 

• 61S+US 

ISU.O  .760+01 

.S24+0S 

240.0 

.970+01 

.669+OS 

ISU.O  .820+01 

.S66+US 

ENVIRONMENT  2 (BCOt)  ENVIRONMENT  1 


VACUUM,  | 

1 . E-06 

TORR,  EXPOSURE 

HIGH 

TEMPERATURE.  200  DEG 

F 

TIMf  240 

HR 

(91 

DEG  C)  4U 

PERCENT  R.H. 

F DEG  R 

OEG  K 

PSI 

N/SQ  M 

F 

HOURS 

PSI 

N/SO  M 

660. 

167. 

.920+0 1 

.61S+0S 

24.0 

.900+01 

,621+OS 

660. 

167. 

.970+01 

.669  + OS 

24.0 

.102+02 

.704+0S 

S10. 

294. 

.780+01 

, S18+0S 

72.0 

.760+01 

.S24+0S 

sio. 

294. 

.810+01 

.S71+0S 

72.0 

.122+02 

,842+OS 

140. 

78. 

.100  + 02 

.690+0S 

240.0 

.142+02 

,980+OS 

140. 

78. 

.120+02 

.828+OS 

240.0 

.161+02 

. 1 12+06 

17. 

21  . 

.118+02 

.9S2+0S 

17. 

21  . 

.720+01 

,497+OS 

note.  .SEE  table  S FOR  IDENTIFICATION  of  test  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  4 PERCENT 
.The  dependent  variables  are  in  SCIENTIFIC  notation 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSUPt  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


4oL 


MATERIAL  -VELCRO  FASTENERS,  HPE-I2-I-IG0 
PROPERTY  -TENSILE 


ENVIRONMENT  s 

ENVIRONMENT  6 

9S  PfcRCFNT  R.H, 

9S  DEG  F 

95 

PERCENT  R 

.H./SAlT  air 

(3S  f'EG  C) 

9S 

DEG  F <3S 

DEG  C) 

F HOURS 

psi 

N/SG  M 

F 

HOURS 

PSI 

N/SQ  M 

12.0 

• S20  + 0 1 

.3S9+US 

12.0 

• 9BO  + 0 1 

,6?6  + 0S 

12.0 

- 1 00  + 02 

.690+05 

12.0 

. 108  + 02 

.7*45  + 05 

2*4.0 

.800+0 1 

. 552+05 

29.0 

. 1 13+02 

. 9 | 7 + 0S 

2*4.0 

. 1 12  + 02 

• 773+05 

29.0 

. 8S0  + 0 1 

. S86  + 0S 

72.0 

.890+0 1 

.619  + 05 

72.0 

. 1 10+02 

, 7S9+0S 

72.0 

• 8 8 G + 0 1 

• 607  + 05 

72.0 

. 1 36+02 

.93R+0S 

environment  7 


ENVIRONMENT  B (CD) 


WATER  immersion 

AT  7O  DEG 

F 

GASEOUS  OXYGEN. 

70  DEG  F 

(21  DEG  C) 

(21 

DEG  C)  I.E- 

03  TORR 

F HOURS 

PSI 

N/SQ  M 

F 

DAYS 

PSI 

N/SG  M 

.S 

.820+01 

.566+05 

9.2 

•960+01 

.662+05 

.s 

.820+01 

.566+05 

9.2 

.890+01 

,579+05 

2.0 

•130+02 

.897+05 

150.0 

.920+01 

.635+05 

2.0 

.920+01 

.635+05 

150.0 

.800+01 

.552+05 

2*4.0 

• 1 15+02 

.793+05 

2*4.0 

•127+02 

.876+05 

NOTF.  ,SFE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  NATERULS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  9 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

.THE  RRE»EXPOSURE  DATA  ARE  MARKEO  WITH  I IN  THE  F COLUMN 
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MATERIAL-  VCLC*0  FASTEICNS,  *#C-1»-I-J00 


«kwty-  tensile 


EMVINOMCMT  9 

•ft  P0CCNT  ft.M.  Motor 

t»  OIO  C> 


I . U9*tO*W 
I 0**9*IO*W 
•.TOOxiO*04 


•.oooxio*0" 

0. JOWIO*0* 


7. 700*10 
7 000X10 
0. 300*10 
ft.OOOKir 
N 000X10 
N. 200X10 


N 

♦<*/ 


♦<*“ 


♦ON 
♦ON 
♦ON 
♦ ON 


CNVlMftOCNT  § 

09  HOCCNT  A|» 

Motor  iso  oco  ci 


i 


I 


I 

\ 


TIME,  m 


11*110**® 

r to 

0*»1»**® 

I 

N 

^Wl***- 

t 

mm*** 

E 

♦ •♦ON 

II 

St 

w**! 

Mill**1 

H 

10 

MM*" 

1 

mm*— 

' 1 

mm*** 

f 

• 

voc.  m vo 


OOMOMNV  0 

Mono  mmm  ot  to  on  r 

Itt  MO 


r 


tor 


1 HOXIO*09 
I -ON«*lO*W 
9. 700X1 0*°** 
O.OOOxiO*01* 

• SOOXIO*0** 

7 . 700Xl04®*4i 
7. 0001 1 O*0*^ 
O.IOOilO*0* 
5.000X10*®* 
N. 000X10*°* 
N. »0X!0*°* 


i.iimo** 

i.ONtni*9* 


0. 10*10*°* 
7.70*10**  | 
7.00*10*°*  ^ 
O.SO*IO*°* 

0.00*l0*°* 
N. 00*10*°* 
H.mitt41 


LOCKHEED  Ml  SSI  LIS  ft  SPACE  COMPANY 


MATERIAL  -VELCRO  fasteners*  HPF-I2-I-I00 

property  -tensilF 


F NV I RONMFNT 

GaSfOIJS  fluorine* 
(?l  UFG  C ) I . t-03 

F UAYS 

R.2 
R.2 
ISU.O 
ISU.O 


8 (EF  ) 

70  DEG  F 
TORH 

PSI  N/SQ  M 

.970+01  • 669+05 

.120  + 02  ,828+US 

.107+02  .736+OS 

. 111+02  t 766+OS 


ENVIRONMENT 
9S  PEPCFNT  R.H,  A 
MIXTURE  AT  9S  DEG 

F F P.P.  TORR 

. 100-02 
. 100-02 
.760+03 
.760+03 


8 (GH> 

I R/FLUOR 1 NF 
F(3S  DEG  C).M  HP 

PSI  N/SO  M 

.820+01  .S66+US 

.123+02  .8U8+OS 

SAMPLF  DFSTROYEO 
SAMPL-  DESTROYED 


NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  !) 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIHATEO  TO  BE  ♦-  •»  PERCENT 
.THE  OEFEROERT  variables  ARE  IN  sciertific  rotatior 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
•?HC  PRE-EXPOSURE  DATA  ARE  HARKED  NITH  I IN  THE  F COLUMN 


*06 


•WTERUL-  vElCPC  -*STENE»S.  H#*E-ia  i-iOO 


PROPERTY  TfuSlLE 


ENviRotCNT  eicri 
G*S£0US  FLUORINE,  70  OEG  F 
(21  DEG  C>  1 .E-03  TQRR 


l|'-9 


LOCKHE3D  MISSILE*  ft  SPACE  COMPANY 


C 


MATERIAL  -VELCRO  FASTENERS,  HPE- | 2- I - I 00 

propertn  -shear 


ENVIRONMENT  I ENVIRONMENT  2 (AR) 


CONTROL.  70  DEG 

F (21  DEG 

C ) 

vacuum.  I.E-06 

TORR.  200 

DEG  F 

(93 

DEG  C) 

F DAYS 

PSI 

N/SQ  M 

F 

HOURS 

PSI 

N/SQ  M 

.0 

.262+02 

.18  1 +Ut, 

.0 

.290+02 

• 2G0+06 

24.0 

. 174  + 02 

. 1 20  + 06 

10.0 

.260+02 

. 1 79+06 

24.0 

. 198  + 02 

. 1 37+06 

1 O.u 

.230+02 

. IS9  + 06 

240.0 

.21 1 v 02 

. 1 46+06 

1 S(J.  0 

. 162+02 

. 1 I2  + U6 

240.0 

.271+02 

. 1 87+06 

ISO.O 

. 2IS+02 

. 148+06 

ENVIRONMFNT  2 (BCOE) 

ENVIRONMENT 

1 

VACUUM,  | 

1 . E-C6 

TORR,  EXPOSURE 

HIGH 

TEMPERATURE* 

200  DEG 

F 

TTMf  240 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

DEG  K 

PSI 

N/SQ  M 

F 

HOURS 

PSI 

N/SQ  M 

660. 

367. 

.21 1+02 

. 146+06 

24.0 

. 182+02 

. 1 26+06 

660. 

367. 

• 27 i +02 

.187+06 

24.0 

.202+02 

. 140+06 

530. 

294. 

. 245+02 

.169+06 

72.0 

.262+02 

.181+06 

530. 

294. 

.192+02 

. 1 33+06 

72.0 

.192+02 

. 1 33+06 

140. 

78. 

• 245+02 

.169+06 

240.0 

.250+02 

.172+06 

140. 

78. 

.260+02 

. 1 79+06 

240.0 

.220+02 

.152+06 

37. 

21  . 

.192+02 

. 133+06 

37. 

21  . 

.247+02 

.171+06 

note.  .SFE  TAPLE  5 FOR  IDENTIFICATION  of  test  materialsivol  n 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0!  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


UlO 


MATERIAL-  vtlCRO  r*STEi^;PS,  MP€- la- 1 - 1 00 


PROPCRTy-  ShCAK, 


iNiiuiimimMiiifiaiiaiui 

UvaaaiaaaatiMSmBiMiaiiiaa! 

BftaaaiaBaaiaiBiBaaaaiiaiaaiiii! 

!!!!!2!lialBailliailiaaa*ia!»l 

uumisuiiiiiHiniimiiiij 

lft«BBBBBBB£<BBBBiailll»iaillBB| 

■BlIIBBIIBIiaBBSMBBaMIBBBBBP! 

aBviaBaaBaBiBaBBaiiMiBBiiaflBBiJ 

ssss:us::::s:ss:ss::ss:ss::;:l 

!!!!!a!!aaiaaaaaaaaiiaaaaaai*al 

■■5USSSS5SSSSSS«SSSSSS*9SSSSS| 

liNmiBBBBBBBBBBIBaflBIBIBaiB! 


0 ho  60  00  100  120  1 HO 

TIME,  OATS 


2 000X10*05 


1 60GX10*05* 
/ 

1 -500*10405q 


ill  IBII  BIBB  Itailflll  BIBB  IIBlllll  BIBB  IBBI  IIIB& 

laiiiflaiaaiBiaaiiaaiBiiBiaanaaiBaaaiaiifBial 
«BiiBiiaaiaiiiiaiaiBiaa«iiHBiiaiiifliBiisaa| 
laiiBiiaiBflMBaaBaiaaaiiiiiiBaiflaaaiiBiiairf 
■BB  Bail  bibbTbii  aiac  naa  nai  I IBB  a»«a  Mil  BBia  I 

• Bl I Bll I l|B 118118111119 IIBI IBII Bill III I III!  I 

iiiiaiiiiiaiiiiiiiiiiiiiiiimiBiiiiiiiiiaii 
aBiiiiiaiiiiiiimiiiaiiiiiiBiiiiiaiiiiiBial 
mmiiiiiuiaiiiiiiiitiiiiaaiBiiiiiBiiBiil 
iitmiiiiiaiiimiiBiiuBiiiiiiiiiiiiiiiail 
iiaiiaiaiiaaiBaiiaiiiaBiiiaiiiiiiiiim’;ial 
hi  IB  i la  in  in  mi  i naa  mi  iB  linn  •:«  i mij 
iiiiiiiiiiiitiiiiiiiiiiiiiiiiii*:<iiiiiiiii| 

mmiiiinmiBimiiaiBan.mmiBiiaail 
in  iiaiaaaa  aaia  aiiaiiiai;.i  am  Biinititfial 
in  iiiiini  mi  iiiip;. b mi  tiiiiin  nit  nirl 
iiiminmiBinninnaBaaBimiBnaiiBiii 
miaaiiim?«iaBimiaimiaimtiimiiii9 
illllllB%<lliaiBIIIIIBflllllBIIIIIII|lllllll 

m»?ii  mi  mi  iiiiininit  mi  iiiiiiiiiiiiI 
:<iiMiaiaiiiiiiiiiiiiiiiaAJBiiBtiiiiiiiiiii 
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TEMP,  KG  * 


ENVIRONMENT  MCffl 
VACUtfl.  I C-00  TORR.  EXPOSURE 
TIME  <H0  m 
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(miiiniiaiinmiaiiiiiBiiiiiiiiiiiiim 
nniminininianiniiiiimmma| 
niiininnmiaiiiiiniimiiiimil 


TttC* 

ENVIRQBOCNT  1 

MIOM  TEMPERATURE.  200  0E0  f 

(01  OEO  Cl  NO  PERCENT  R.N. 


LOCKHEED  MISSILES  * SPACE  COMPANY 


MATERIAL  -VELCRO  FASTENERS, 
PROPFRTY  -SHEAR 


ENVIRONMENT  5 
9S  PERCENT  R.H.  9S  DEO  F 
(IS  DEG  C) 

F HOURS  PSI  N/SQ  M 

12.0  ,230+02  .IS9+06 

12.0  .290+02  .166+06 

24.0  • 20S+02  .141+06 

24.0  .171 +02  . I 18+06 

72.0  .160+0?  .110+06 

72.0  .210+02  • I 4S+06 


HPE- I 2-1-100 


ENVIRONMENT  6 
9S  PERCENT  R.H. /SALT  AIR 
9S  DEG  F (3S  DEG  C) 

F HOURS  PSI  N/SQ  M 

12.0  • 1 9S  + 02  JlS.Ofi 

12.0  .200+02  .138+06 

24.0  . 1 8S  + 02  .128  + 06 

24.0  .227+02  . IS' +06 

72.0  • I 7S+02  .121+06 

72.0  .262+02  . i B I +06 


ENVIRONMENT  7 

ENVIRONMENT 

8 (CD) 

water  immersion 

AT  70  DEG 

F 

GASEOUS  OXYGEN,  7O 

DEG  F 

(21  OF  G C) 

(21 

DEG  C)  1 .E-03 

TOPR 

- 

F HOURS 

PSI 

N/SQ  M 

F 

DAYS 

PSI 

N/SQ  M 

.S 

.232+02 

.160+06 

4.2 

270+02 

.186+06 

,S 

.237+02 

. 164+06 

4.2 

280+02 

.193+06 

t 

2.0 

• 160+02 

. 1 10+06 

ISO.O 

230+02 

. IS9+06 

i 

2.0 

.242+02 

• 167+06 

ISO.O 

142+02 

.983+05 

24.0 

.179+02 

• 123+06 

24. 0 

. 186+02 

. 128+06 

NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


412 


material-  velcro  fasteners.  *>e-ie-i-ioo 


PROPERTY-  SHEAR 


WmwBumM 

nalBaaalai 

■anmaiiH  I 

PlaiilaaMiainiaiiaiaiaaaniaail 

yaaiiaaiaiiaiBiaaiBaaiaBBiBBiia! 

■iBBIBBaBIBIflllBBUBailBBIBHBlI 

^■■■■■■■■■■■■■■■■■■■■■■■■■aaaial 

!||iBBIBBBBBBIBBIBfllBBBBBBaBIBBBBl 

lilBIflBBBBBBBBiaBaBBBBBBIBIIIIll 

lat'aa  ■■■■■■■■■■■■■■■  ■■■■■■■■■■■! 
|BM|BiBiBBBBBaifafiiaiBaBBaBBBa 


■■■■•■■■■■■■■■I ■■■■■■■■■■ ■■■■■■( 
■■■■■Br !■■■■■■■■■■■■■■■■■■■■■■■! 
|BaBaBaaBaaaiaaaaaaaaaaaaaaaaaa| 
RaaaamammannBHaiNiaarf 

|R88aaflBaBflBBBaBBaBBBaRBaBBaBBi| 


20  30  HO  50  80 

TIME.  **S 


I .500X10*Wq 


I !■■■■■■■■■■■■■■■■■■■■■■■■■■■ iiag 

^■■■■■■■■■■■■■■■■■■■■■■■■iiBBal 

piHa"""""aaaaaaSaaaaaaaaa 

H^af  iaaaaaaaaaaaaaaaaaaaaaaafl 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■a| 
S"lSlllMg8—l OBBBBBBBBBaBBBBBBl 
■■iiBlnSiaBBB  ■&■■■■■■■■  ■■■■■■■ 

■■■■■■■aaaaSSSESaSa ■■■■■■■■•■■! 

BBaiBBBBBaiBBBBBBBBBBBBaa*5S««i! 
■■■IBBBBBBBBBI ■■■::«••■!■■■■■ ■! 

BBBB BP?" -■•■■■■■■■■aaBBI ■■■■■■! 
*■»'«■■■■■■■■■■■■*■■■■■■ ■■■■■■! 
.«BaaaaaBBaaaaaalfiaaaaaaaaaBaa| 
■BBBBBaBBBaaBIBBBBaaalBBBBaBBBl 
BBBaBPBBBBaBBiaBBaBBaiaiBBBBBaS 
■■■■■aaaaaaaaaaaaaaaaaaaaaaaaal 

bbbb aaaa a bbbb ■ a bbbbb a ■!■■■■■■■■ 

aBaiBBiaBBaBBBaBaBBBBBBBBBBBaal 
■■■■ ■■■■■■■■■■■■■■■■■■aaaaaaaal 
■■■■■■■■■■aaaia jaaaaaaBaaaaaaa| 


90  HO  50  60  70 

TIME.  ^ 


1 60QXI0*05* 
/ 

I 500x104OTc, 

1 .hOQXIO*0*'" 


ENVlROftCNT  5 
95  PERCENT  R.M.  95  DEG  F 
< 35  KG  C > 


ENVIRONMENT  6 
95  PERCENT  R.h./SALT  a]R 
95  OCG  F (35  0CG  C» 


■■■■■■■■■■■■■■ 


I .600XI0*°\ 

/ 

1.500kI0409q 


!sSsSaaiaai!ss!£S!SisSi£s 

■■■aa^aaaaaaaaa ■■■■■■■■»■■■■■ 
■■■  aaaa  :■  ■iniaiiiBB  ■■■■■■■■■■ 
■■■ aaaa aana aaaaiiaa aaaa aaaaaa 

Ilaaaaaaa  aaaa  aaaiaaaaaaaB  ■■■■■■ 

fc:55ssss5s:s:::;ss;ss;?s:s5ssl 

laaaapitBBakiiBMiiiiiia^Miij 
|s«aii£»eaaaaaaaaaaaaaaaaaaj'«aal 

Blllli 

aaaaaaaaaaaaaaHJ 

if'BT'aritnJ 


I 600XI0405n 

/ 

l.500xl0*Wo 


riaaxio*0* 


Tlf«,  MBS 


CNVIRQMCNT  7 

MATER  lltmiON  AT  70  OCO  r 

(»l  OCO  Cl 


ENVIROMCNT  BlCOl 

oascoub  oxrocN,  to  oco  r 
Itl  OCO  C)  I.C-OI  TOBB 


LOCKHEED  MISSILES  & SPACE  COMPANY 


MATERIAL  -VELCRO  FASTENERS  ♦ HPF-I2-I-IP0 
PROPERTY  -shear 


ENVI RONMENT 
GASEOUS  FLUORINE* 
( ? I UEG  C ) I . E-03 

F 0 A Y S 

4.2 
4.2 
I SO.  0 
ISO.O 


8 (EF  ) 

70  DEG  F 
TORR 

PSI  N/SQ  M 

.197+0?  .136+06 

.289+0?  .199+06 

. 28?  +02  .I94  + U6 

.293+02  .202+06 


ENVIRONMEN 
RS  PFRCENT  r.h. 
MIXTURE  AT  9S  DF 

F F P.P.  TORR 

. I 00-02 
. 100-02 
.760+03 
.760+03 


8 (GH) 
IR/FLUORINE 
F { 3S  DEG  0.4  HR 

PSI  N/SQ  M 

.260+02  .180+06 
. I 68  + 02  . I I 6 + 06 

SAMPLE  DESTROYED 
SAMPLE  DESTROYED 


? 


NOTE,  ,SFE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


klk 


r 


MATEWIAI  “VELCRO  FASTENERS.  HPF-I2-I-I00 
PRDPFRT  Y -PEFL 


ENVIRONMENT  | 


CONTROL,  70 

DEG  F (2|  DEG 

C) 

F DAYS 

LB/IN 

N/M 

.0 

. 1 04  + C2 

. 1 82+04 

.0 

. IS4+02 

.270+04 

10.0 

.230+02 

.403+04 

1 u.o 

. 1 36  + 02 

.238+04 

ISO,  o 

. 1 36  + 02 

.242+04 

1 so.o 

. 1 38  + 02 

.242+04 

ENVIRONMENT  2 (AR) 

VACUUM,  I.E-06  TORR.  200  DEG  F 
m DEG  C) 

F HOURS  LB/ IN  N/M 

24.0  .IIS+02  .201+04 

24.0  . I 2S  + 02  .2IR  + 04 

240.0  .164+02  .246+04 

240.0  .(40+0?  .244+04 


ENVIRONMENT  2 (BCDE) 
VACUUM,  I . £-06  TORR,  EXPOSURE 
TIME  240  HR 


DEG  R 

DEG  K 

LB/ IN 

N/M 

660 . 

367. 

.169+02 

.296+04 

660 , 

367. 

. 140  + 02 

.24S  + 04 

S30. 

244. 

.172+02 

.301+04 

S30. 

244. 

. I 32  + 02 

.231+04 

1 40. 

78. 

. 1 30  + 02 

.228+04 

140. 

78. 

.102+02 

.179+04 

37. 

2 i • 

. 1 37+02 

.240+04 

37. 

21  . 

.140+02 

• 24S+04 

ENVIRONMENT  3 

HIGH  TEMPERATURE,  200  DEG  F 
(93  DFG  C)  40  PERCENT  R.H. 


HOURS 

LB/IN 

N/M 

24.0 

. 1 12+02 

.196+04 

24.0 

. 1 31+02 

.233+04 

72.0 

. 1 30+02 

. 228  + 04 

72.0 

. I3S+02 

.237+04 

240.0 

.172+02 

.301+04 

240.0 

.172+02 

.301+04 

NOTE,  ,SFE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I)  i 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT  i 

.the  dependent  variables  ape  in  scientific  notation 

the  E + 0!  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COl  IJMN 


> 
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MATERIAL  -VELCRO  FASTENERS,  HPE-I2-I-I00 
PROPERTY  -PEEL 


ENVIRONMENT  S 

ENVIRONMENT  6 

9S 

PERCENT  R , H „ 

9S  DEG  F 

9S 

PERCENT  R 

.H./SALT  AIR 

( IS 

DEG  C) 

9S 

DEG  F OS 

DEG  C) 

F 

HOURS 

lb/in 

N/M 

F 

HOURS 

lb/in 

N/M 

12.0 

. 1 06  + 02 

. 1 86+04 

12.0 

. 1 3S  + 02 

.237+04 

12.0 

. 140+02 

• 24S  + U4 

12.0 

. I IS  + 02 

.201+04 

24.0 

. 142  + 02 

.249+04 

24.0 

. 127  + 02 

.223+04 

2R.0 

. 122  + 02 

.214+04 

24.0 

. 1 T8+02 

.242+04 

72.0 

. 160  + 02 

.280+04 

72.0 

. 20S  + 02 

. 3S9+04 

72.0 

. 160  + 02 

.280+04 

72.0 

. 1 1 7 + 02 

.20S+04 

environment  7 

WATFR  immfrsion  at  70  DEG  f 


(21  DEG  C) 

F HOURS 

LB/IN 

N/M 

.S 

.120  + 02 

.210  + 04 

.s 

.138  + 02 

.242+04 

2.0 

.131+02 

.230+04 

2.0 

• 1 25+02 

.219+04 

24.0 

. I8S+02 

.324+04 

24.0 

. 1 19+02 

.209+04 

ENVIRONMENT  8 (CD) 

GASEOUS  OXYGEN, 

70  DEG  F 

(21 

DEG  C)  1 .E- 

03  TORR 

F 

DAYS 

LB/IN 

N/M 

4.2 

.134+02 

• 23S+04 

4.2 

. I4S+02 

• 2S4+04 

ISP.O 

.150+02 

.263+04 

150.0 

. I4S+02 

•2S4+04 

NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I) 
• ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.the  pre-exposure  data  are  marked  WITH  I IN  the  f column 
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MATERIAL-  VELCRO  PASTEURS.  MPE-J2-1-IQQ 


PROPCRTy-  PtEl 


liHmiiHmiiiiiimainiHi 

aSUaHSaaSaBiBHaaMBBaaSSSaa 

BBBBIMflBBflBBlBBBBBBBBBBBBSBBB 
BBBBBBBBBBBBBBBBBBB BBBBB BBBBBB 

!!i!!!!!!!^ 

IBBlBB|BBBIBBaafllg^^^^^H 

aBBBBBiMBBBBaBBBBBtiBif  HMD 
^bbbbbb bbbbbb  bbbbb  bbbb  ibbbH 

IlaBBiBBiBiBiaBiBBaaBBaaR*  abisbb 
iBBIBBBIBBBBBBBBiBBRStfBBMlnBB 
lOBBIBf IBB IBBBB»5aOBBB8Bllfllll8 
IaBBBBBBBB»*«aaBBBM9BBB«BBaBBB 
BBBIOR««B BBBBB BBBBB BBBBB IB BBS I 
IBPC  a BBBBB  BBBBB  BBBBB  BIOS*  BBBBBB 
rbbbbi laaBiaaaBaiBB bbbbb bbbbbb 


IlBBBB  BBBBB  BBBBB  BBBBB  BBBBB  BBBBBB 
IbBBBBBBBBBBBBBBBBBB BBBBB BBBBBB 
HBBBB8BBB BBBBB BBBBB BBBBB BBBBB B 
UBBBBBBBB  BBBBB  BBBBB  BBBBB  BBBBB  I 
llBBBBBBBBBBBgVBBBBfl BBBBB BBBBBB 
IBBBBBBBBBBBBB BB1BBB8BBB8BBBBBB 
IpBBBBBIBBflBBBB BBBBB BBBBB BBBBBB 
B BBBBBBBBBBBI BBBBB BBBBB BBBBBB 
IBBBBBBBBB BBBBB BBBBB BBBBB BBBBBB 
JbBBBBBBBBBBBBBBBIBIBBBBB BBBBBB 
■BBB BBBBB BB BBBBBBBBBBBBBBBBBBB 
BbBI BBBBB BlBBB BBBBB BBBBB BBBBBB 
BBB BBB BBB BBBBB BBBBB BBBBB B BBBBB 
BBBBBBBBBBBBBBBBBBB BBBBB BBBBBB 

i^^^HBBB BBBBBB  BBBBB BBBBI BBT 
■ bibb  BIBBI  Bit! 

Hill! BBBBB  BIB* *«aBSB  BBBBBB 

SHBIBBBBBBR«<aBBB  BBBBB  BBBBBB 
Hi IBB^SbBBBBBBBBB BBBBBB BBB 
BBBB Bf«aB BBBBB BIBB BBBBBB BOBIBB 
l%«B(  IBBBBBBBBBBBBB BBBB BBBBBB 
^HiB  BBBBB  BBBBB  BBBBBBBBBB  BBBBBB 
rlBBI BBBBB BlBBB BBBBB BBBBB BBBBB f 
kiflll BBBBB BBBBB BBBBB BBBBB BBBBBB 


Tire . 


Tire.  X* 


ENVIBQMCNT  9 
99  RfBCCNT  B.M  99  OCO  F 
<39  OCO  Cl 


EMVINOMCMT  e 
99  BCBCCNT  B.H./SALT  MB 
*9  OCO  r 119  OCO  Cl 


2Ehhh^h||M| 

^^^^^^^^■bbbbbI 

■ BflBI|limBBBBIM*««Bll 
IBBIfllBflBiaiBR^tfBBaaBBlI 
■■■■■■■■• *««■■■•■■>■■■■! 
riaBf^gaBiiiiBBififliBiail 


i::!!!:::::::!:::::::::* 

■■■■■■■■■ ■■■■■■■■■■■■■■■ 


TMC.  MB9 


3.000X10*°’ 


p I nim  1 1 in  nmTnrr|  1 nmy  H*°oo*|p 

l»llt4tWllllttWlllllllllllll 


iBBBBBBIBBBBBBaa BBBB BBBB BBBB IB* 
lBaiaBBIBflBaaBflaBBBBBBflBBBBflaB| 
fBIBIBIIBMflflBlIBBBB IBIOBIII III 
laaaBBBiBaaaBaaB bbbb bbbb aaaa aafl 
IflaBBaaiaBflBBaii bbib bibb aaaaaal 
Iiiibobb bbbb bbbisbbb bbbb bbbbbb J 

i:::!!!!!!i!i:i:::!!!:::!::i!il 

laaa aaaa bbbb bbib bbbb bbbb bbbb bbI 

iBBBBBBa BBBB BBBB BBBB BBBB BBBB IB| 
|flll BBBB  BBBB  BBII BBBB  BBA|||||B  Bl 
rBBBBBBaBBBBBBaa  BBBBBbIU-LUJ**  4 

|aaaaaaiaaBBaaiaaaaaaaaaaaaaaa| 

laaaaaaiaafliiiBiiBflgiBiaaaaBiBi 


TIKK,  0 AVS 


DMIflOMMt  1 

MATCH  tWCBtlON  AT  79  OCO  f 

1*1  BC9  Cl 


CBVIBBMCMT  B'COl 
aiBCBUB  QB7BCM.  70  OCO  f 
1*1  OCO  Cl  I.C*OS  TOBB 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -VELCRO  FASTENERS,  HPE-I2-I-I00 
property  -PEEl 


ENVIRONMENT 

8 IEF ) 

ENVIRONMENT 

8 (GH) 

GaSFOUS  fluorine. 

70  DEG  F 

9S 

PERCENT  R.H.  A I R/FLUOR 1 NE 

(21 

DEG  C ) 1 .E-01 

TORR 

mixture  AT  98  DEG 

F ( IS  DEG  C),4  HR 

F 

DAYS 

L0/IN 

N/M 

F 

F P.P.  TORR 

LB/IN 

N/M 

4.2 

. 1 40+02 

.248404 

.100-02 

.140402 

.248*04 

4.2 

. ISU02 

• 260404 

• 1 00-02 

. 121402 

.21 6*04 

ISO.O 

. 1 04402 

. 1 82404 

.760401 

sample 

DESTROYED 

ISO.O 

. 125402 

.219404 

.760401 

sample 

DESTROYED 

NOTE • .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 

•ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  £401  ETC.  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  ARE  MARKED  NITH  I IN  THE  F COLUMN 
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hatchul-  vclcao  r*sTEK»s.  i -100 


*000* I 0*05 


I.MOXIO*01 


i.eooKio*91 

N 

/ 

n 

2.0 OOMO*03 


fHOOxiO*01 


I.OOOKH*01 


envmoscht  o<tr> 

OASCOUft  TO  OCO  r 

<21  OCO  C>  I .C-0>  TOM 


k21 


LOCKHEED  MISSILES  S SPACE  COMPANY 


PROPERTY 


outgassing  behavior 


MATERIAL  - VELCRO  FASTENERS,  HPE-l2-:-|GO 


ENVIRONMENT  2B 

VACUUM, iuE-06  TORR* 660  DEG.R  (16S  DEG.K) 


TEST  DATE  041171 
TEST  CHAMBER  NO.  2 


SAMPLE  HEIGHT  s 1.6810  GMS , SAMPLE  AREA  = 77.  SO. CM. 


EXPOSURE  OUTGASSING 

TIME  RATE 


GAS  COMPONENT  FRACTIONS 


HRS. 

GM./GM.-SEC. 

H20 

N2 

C02 

.98 

1 .14*08 

.46 

.16 

.19 

2.S2 

6.24-09 

.87 

.10 

.04 

1.70 

6.67-09 

.49 

.27 

.24 

S.01 

6.68-09 

.48 

.26 

.26 

6.87 

6.6S-09 

.18 

.16 

.26 

29.70 

4.60-09 

.14 

.11 

.11 

94. 95 

S. 11-09 

• S7 

• 18 

.24 

I6S.S8 

4.2S-09 

.75 

.11 

.12 

0UTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  VELCRO  FASTENERS 


HPE-12-1-1 00 


EXPOSURE  TIME  - HOURS 

| 

I ENVIRONMENT  2B  VACUUM.  10-6  TOTS.  660  DEG.  R.  C365  DEG.  K. ) 


F 

J 


^3 


l 

— s 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


property 


OUT  GASS  I NG  BEHAVIOR 


MATERIAL  - VE.LCRO  FAsT£N£RS»  Hp£ - I 2- I - I 0(5 


ENVIRONMENT  2C 

VACUUM.  I OE-06  TORR.S30  DEG.R  (29S  DEG.K) 


TEST  DATE  021871 
test  chamber  NO.  4 


SA’H(.L  -'EIGHT  = 6.63S0  GMS , SAMPLE  AREA  = 310.  Sfi.CM. 


EXPOS'LL 

GUTOASSING 

Til  E 

RATE 

HRS. 

GM./GM.-SEC 

3.  Mi 

2.6S-0R 

4.  ! CJ 

2.37-09 

4.60 

1.96-09 

S.S2 

1 .27-U9 

7.43 

8. IS-IO 

8.22 

6.87-10 

?S.  10 

1 .48-10 

110,30 

8.  T 9-1  I 

167.63 

S.9I-I I 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

CC2 

.67 

,28 

.04 

.69 

.26 

.OS 

.69 

. 2S 

.06 

.72 

.21 

.06 

.64 

.29 

.07 

.SB 

. 3S 

.08 

• 3S 

.SS 

.10 

.31 

.62 

.07 

.30 

.63 

.07 

424 


OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  VELCRO  FASTENERS.  HPE-12-1-1 00 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  DEG.  R.  (295  DEG.  K. ) 


PROPERTY  - OUT  GASSING  BEHAVIOR 


material  - VELCRO  FASTENERS.  HPE- I 2- I - i no 


ENVIRONMENT  ha 

VACUUM. I JE-06  TORR.660  DEG. R. (166  DEG.K)  FDR  6HRS.F0LL0^FD  BY 
GASEOUS  NITROGEN  PURGE  AT  760  TORR.510  DEG. R. (294  DEG.K),FCP 
4WHS, FOLLOWED  BY  OIITGASS  IMG  TESTS  AT  510  DEG. R. (294  DEG.K) 


TEST  DATE  061572 
TEST  CHAMRFR  NO.  4 


sample  Height  = 6.6ioo  gms.  sample  apea  = 104.  sq.cm. 


EXPOSURE 

OUTGASSING 

GAS  COMPONENT 

fractions 

TIME 

RATE 

HRS. 

GM./GM.-SEC. 

H20 

N2 

C02 

.45 

1.77-08 

.79 

.21 

.01 

1 .70 

5.54-09 

.02 

.98 

.00 

2.70 

1.80-09 

.09 

.96 

.00 

3. MS 

1.46-09 

.07 

.91 

.01 

M.  28 

1.49-09 

.07 

.92 

.01 

5.01 

1. (2-09 

.10 

.89 

.01 

6.51 

2.00-09 

.21 

.72 

.09 

21. SI 

7. SI- 1 0 

.22 

.79 

.09 

70.16 

6.11*10 

.16 

,69 

.00 

141.28 

2.42-10 

.17 

.61 

• 00 

OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  VELCRO  FASTENERS 


. HPE- 12-1-1  00 


1 .xio  06 


ENVIRONMENT  4 A VACUUM.  10-6  TORR.  660  DEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  DEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOVEO  BY  OUTGASSI 
NG  TESTS  AT  530  OEG.  R.  (294  DEG.  K. ) 


427 


LOCKHEED  MISSILES  & SPACE  COMPANY 


PROPERTY 


OUTGASSING  BEHAVIOR 


MATERIAL  - VELCPO  FASTENERS.  HRE- I 2- I - I DO 


ENVIRONMENT  4P 

VAOM”.  IOE-U6  TORR.660  DEG.  R.  (366  DEG  , K ) FOR  6HRS  ♦ FOL  LOWED  hy 
GASEOUS  HELIUM  PURGE  AT  76O  TORR.SIO  DEG,R.(2q4  DEG.M.POR 
41-PS  ♦ F qL!  o'..E  D BY  QUTGASSInG  TESTS  AT  510  DEG. R. (244  DF.G.K) 


TFST  DATE  OS I 77  I 
TEST  CHAMRFP  no.  I 


SAMPLE  *E. 

1GHT  = 4.15R0  GMS. 

SAMPLE 

AREA  = 

101.  SG.CM 

EXPOSURE. 

OUTGASSING 

GAS  COMPONENT 

FRACTIONS 

TIME 

RATE 

HRS. 

GM./GM.-SEC. 

H20 

N 2 

C02 

1 .25 

1 .07-10 

.71 

.24 

.00 

2.2S 

8.S4-I  I 

.61 

.17 

.02 

1.2S 

R.66-1  1 

.55 

.42 

.01 

4.00 

8.85-1  1 

• 45 

.SI 

.04 

4,81 

4.71-1  1 

.52 

.44 

.04 

20. 7S 

8,07-1  1 

.41 

.44 

.08 

6R.U0 

7.16-1  1 

.11 

.62 

.07 

1 40. sa 

S. 1 7-  1 1 

.16 

.SB 

.06 

428 


wm  wywffpy. 


CUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUT  GASSING 
MATERIAL-  VELCRO  FASTENERS 


HPE- 12-1-100 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOP 
R.  530  DEG.  R.  (294  DEG.  K. ) FOR  4 HRS.  FOLLOWEO  BY  OUTGAS 
SING  TESTS  AT  530  DEG.  R.  (294  OEG.  K. ) 
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* i 

Se 

LOCKHEED  MISSILES  & SPACE  COMPANY  .4 


■sun i-iNvt:  pt"  « ■ 


-4*9 


M&TERIAL 

-teflon  film,  tfe 

Ph'OPF^TY 

-WEIGHT 

F N v I RONMENT 

1 

ENVIRONMENT  2 

( AR) 

CONTROL  » 70  DE.G  F 

(21  DEG  C) 

VACUUM,  I.E-06  TORR, 
(91  DEG  C) 

200  OEG  F 

F DA  Yb 

GRAMS 

F HOURS 

GRAMS 

1 .0 

. 16207+02 

10.0 

. 16201+02 

1 .0 

1 6220+0? 

1 .0 

. 16224  + 02 

24.0 

1 6210+0? 

10.0 

. 16221  + 02 

1 .0  . 

16119*0? 

! .0 

. 1610 1 +02 

24.0 

161 1 0+0? 

ISO.O 

. 16260+02 

1 .0 

1614 1 +02 

1 .0 

. 16169+02 

240.0 

1 62°  +0? 

ISO.O 

. 16146+02 

1 *0  . 

16217+02 

240.0 

162 1 8+0? 

RN 

VIRONMFNT  2 

( BCDE  ) 

ENVIRONMENT 

1 

VACUUM, 

1 .E-06  TORR 

, EXPOSURE 

HIGH  TEMPERATURE, 

200  DEG  F 

TINE  240 

HR 

(91  DEG  C)  40  PERCENT  R.H. 

F OEG  R 

DEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 • 

_ 

. (6141+02 

1 

.0 

. 16146+02 

660, 

167. 

. 16218+02 

24.0 

. 16106+02 

| 

- 

.16217+02 

1 

.0 

. 16119+02 

660. 

167. 

. 16218+02 

24.0 

. 16212  + 0? 

| 

.16246+02 

1 

.0 

. 1 61S8  + 02 

Slo. 

294. 

. 16208+02 

72.0 

.16281+02 

1 

- 

. 16247+02 

1 

.0 

. I61S 1+02 

Slo. 

294. 

. (6212+02 

72.0 

. 1629 1 +02 

1 

• 

. 16128+02 

1 

.0 

. 16191+02 

140. 

78. 

. 16090+02 

240.0 

. 16118+02 

| • 

m 

.16210+02 

1 

.0 

. 16204+02 

1 40. 

78. 

.16199+02 

240.0 

. 16164+02 

| 

- 

, | 6454+02 

17. 

21  . 

.16424+02 

1 • 

m 

.16110+02 

17. 

21  . 

.16296+02 

NOTE. 

.SEE  TABLE 

S FOR  IDENTIF 

ICATION  OF  TEST  MATERIALS ( VOL  I 

.ACCURACY 

OF  MEASUREMENTS 

IS 

ESTIMATED  TO  BE 

♦-  2 PERCENT 

.the  dependent  variables  are 

IN  SCIENTIFIC  NOTATION 

THE  E+OI 

ETC,  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE 

MARKED  WITH  I IN 

the  f column 

1*30 


^ " k 


'T* 


wr** 


'^■fcv  14  T 


snKs:»83S»s::s:»:Rs:::l 

••••mm  Sail  Baiaaaaa  saaa  a§aa  a al 

t . UTBf  fMff  rf  fftf  trfrr  J 

*fc^ft*»?»*aBft*aBft*B««»aa**SB4*d 

Snaaaaaaa**:  •aaMBHiifiHMii 
■aaaaaa*Miaaa»*£««saapassaaad 

bnsffilsijiyiisy 


IRRBRSBBBSilin 

Eatai  aaai  aaii  aaaaal 


aaaaaaaaBBBafiaaaaaaaaaaaaaaaaaal 

BBaBBaBBBBBBaBaBBBBBBBBBBBBBaBBfl 

bbbb^bbbbbbbbbbbbbibbbbbbbbbbbbI 

BiaiUMMMiiiMiaaiMaaaaa«M| 

s:Hs»s:ss::ss::::|m 

iiiillir  iittl 

BBT' • ' 


BBBBBBBBI 

BIMIBBII 


|siissisi!isisiiis2Ssssi| 

\ mmmmmm <••••■■••• •■■ ■■••■ 

E ■■■ aavaa ■■•■■■■■■■■■■■ 
■ iBBBBaaBaaBBBBaaBBBBBH 
aBMMaflaMHBBBHMMBMl 
«BaBflaaaaaiBaaaiBBBBBBiBl 

. aaaaaanrrraauaaHr'rHM 
kaWBBBBaiaaiBBflBBBaaatol 
■■■ri^aaiaaaaaMNMaii 
iaMi^«aaaaaaaaaaaaaa^H 
■■■■■■■fcWBBMaaaaaaiiBi 
aB^afiaBBa)?aiBBBaaBBBBBBl 
■■HBaaaaaaa«?«aaaaaama| 
■■■■aaawaaaJMaaawgl 
aaiHH*aaaM«abf«aMna 
aa>uiaMiafiaiaMi£«iNi 

IWmmmmmmmmmmmm 

laBBBBBBBBBBBBBBBBBBapBi: *| 

Is::::rs::s:ss::::sss|ss| 
ISSSSSSSSSSSSSSSSSSSSShSI 


TI*.  DA rS 

TIME.  HRS 

£NV|Rtt*CNT  1 

control , ->c  oeo  r i?i  deg  c» 

ENVlPONXNT  aiAB) 

VACUUM,  1 E-Q6  rORR.  200  OEG  T 
(9i  OEG  C» 

laaauaBBBBaBBBaBBBBa 


laaBaaaaaaMa 

|aaaiaBBBBnB 

laBBBBBBBBaifl 


aaaaaaaaapa 

aaaaaaaaaaaa 


I a m m m m m m m m m 


m mm  n ■ ■ • • «,■  ■ 
■■■■■■aaaai 

■muss:: 

\zzzzm 


■■■■a 


LaiuaBaaaaaBaaaaaaaaJ 

lai  ■ ■ ^■HHMBBMM 
laaarai 


TEMP,  DEG  • 

m 

TIH » ** 

ENV'f5(>#CNT  2«BC0E» 

VACUUM,  1 £-06  TOBB.  E*P0*BC 
TIME  2*0 

INVIBQBCNT  S 

HIOM  TDBCBATLBC . 200  OCG  r 

101  DEO  Cl  ho  PCBCCNT  B.M 

431 

LOCKHEED 

MISSILES  ft 

SPACE  COMPANY 

•W^HpWBBahfoBWB 

MATERIAL  -TEFLON  FILM,  TFE 
property  -weight 


ENVIRONMENT 

5 

ENVIRONMENT  6 

95 

PERCENT  P.H.  95 

DEG  F 

95 

PERCENT  R 

.H./SALT  AIR 

ns 

DEG  C) 

95 

DEG  F (35 

DEG  C) 

F 

HOURS 

GRAMS 

F 

HOURS 

grams 

1 

.0 

. 1 6205+02 

1 

.0 

.16207+02 

12.0 

. 16167+02 

12.0 

. 1 6283+02 

1 

.0 

. 16199+02 

1 

.0 

.16056+02 

12.0 

.16121+02 

12.0 

.16135+02 

1 

.0 

. 16207+02 

1 

.0 

. 16105+02 

24.0 

.16169+02 

24.0 

.16121+02 

1 

.0 

.16237+02 

1 

.0 

.16079+02 

24.0 

. 16155+02 

24.0 

. 16076+02 

1 

.0 

. 16149+02 

1 

.0 

. 16214+02 

72.0 

. 16123+02 

72.0 

.16232+02 

1 

.0 

.16104+02 

1 

.0 

. 16239+02 

72.0 

.16060+02 

72.0 

.16160+02 

ENVIRONMENT 

7 

ENVIRONMENT 

8 (CD) 

er  immersion  AT 

70  DEG  F 

GASEOUS  OXYGEN.  70 

DEG  F 

DEG  C) 

(21 

DEG  C)  1 .E-03 

TORR 

HOURS 

GRAMS 

F 

DAYS 

grams 

.0 

.16174+02 

1 

.0 

.16280+02 

.5 

.16184+02 

4.2 

.16273+02 

.0 

.16208+02 

1 

.0 

.16197+02 

.5 

.1621 1+02 

4.2 

.16182+02 

.0 

.16197+02 

1 

.0 

.16220+02 

2.0 

.16155+02 

150.0 

. 16180+02 

.0 

.16217+02 

1 

.0 

.16221+02 

2.0 

.16147+02 

150.0 

. 16170+02 

.0 

.16217+02 

24.0 

. 16153+02 

.0 

.16253+02 

24.0 

.16226+02 

note*  .see  table  5 for  identification  of  test  haterialsivol  I) 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC*  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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18118888881 8888888881 RRRRR  RRRRB  88888 R 
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• 1BRRRRBRB  RHRRRRBRRB  RRRRR  BIRRS  RRB  RR^^ 

aaRaaaaaaaaanaRiaaatRRRRRBRRBRRBRak  J 

■881*1  1RRBRI  IBRBIRBRBRRRIRIBRBBa1: - al 
• RRB.t RIRRBRRRRRBIRBIRMII  • alBRI  f 1 

RRRRR RBflRBRRRBRRBRRBRR**.aBRRBRRBRR» J 

•aaaa^aaaaBaaaRRR«t;«RRBaaaaaaaaaaaa| 



• RRBBRRRRRRRRIRRRRRRRR  BRR  RB  RRB  RRRRR  rI 

RRRRR BRR 81 RRRRR RRRRB  RRBRR  RBRRB  RRBR 1 r| 

lllllilliilllllllllllllljlllli 


I ■ rr  ■ r ». .»  r r ilfiaiaaiiaaiaiiaiaSaailiM 

1 BRRflB ifc  RRaRR RRRR RRRR RBRRR RRRRR RRRRRRl 
J BRRRf  B« «RaRaBBR8RRRaiiRRaaRRRBRRiifla| 
|BRRI'(RRI Rl RRRRB  RIRRlRRRRRRBRfll  RRRRR r| 

liaaaaaaaiaaaaaaaaaaaaaaaHaiaaaaaaaal 

iBRRr  R R RRi* B RRRRR  RRRRR RRRRR RRRRR RRRRR rI 
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RRRRR  RSRRRRRRRRRRRRRRRRRRRi 
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^HaRRRRRBI  RR  BR  RRRRR  RRRRR  RRRRRBRRRR  ri 
IB  iRR  R RRRRR  R f 188 RRRRR RRRRRRRRR* - J 
I • RRR •■•••■•**••• ••••••*! Si •aRRRRBRBBBi 

U ■BRXtRlRRR:;..«RRRRBRRtRRR8RRRRRRR| 

piiiiinHlijiHHBBl 

J a ■ ■ a r r • r ■ a ■ a rrrrrrbrmbrrrrbrrrrrrrrI 
jaaiiaaiaiiRRawRiaaiaaiaaaiaaaaBiaaRl 
I tRRRR RaRRR RRRRR RRRRB RRRBRRRRRR RRRRRRI 
liHaiRRiRflBiRaflaaHaRiiRSRaaaRRaRaflBRRl 
I RRRRR RRRRR RRRRaRRaRRRRRaaflaRRaaRRRBRl 
J RRRRR  RRRRR  RRRRR  RRBRIRRRBR RRRRR RRRRRRI 
I br« a a aaaR ■■•■■■■■■•• ■•■■•!■■■■ ••••••■ 

BRR  RRRRR  B| 

■a  ■ 

B RRRRR RRRRR RRRRR RRRRR RBRBR 88 
B RflRRa  RRRRRRRRRR  RRRRR  81888  8 8 
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| BRRJR  RRRRR  RRRRR  RRRRI  RaRRR  RRRRRRRMRRI 

| RRRRB  RRRR ■ RRRRR  RRRRR  RRRRR  RRRRR  RRRRRRI 
RaRRflRRaaRIBBRflB RRRRR RRRaa RRRRR RRRRR r| 
iRRRIMMMMMMMMMMMMMaMMl 


CNV1RORCHT  5 
95  PERCENT  R H 95  OCO  F 
<35  DEG  C> 


ENVIRORRCNT  6 
95  PERCENT  P M /SALT  A IP 
95  OCO  r 1 35  DEG  Cl 


aSSSE 


■■■■■|aaaaa ■■■■! 


TIME.  MW 


RBBR 

aaaRRRRRBRRRRRRRRRRRRRBaiaaaR 
■ BaaaaaaaaajiaaaaaaaaBaaRaaRaa 
RaaaaaaRaaaaiaaiaaaaBBBBBaiBB 
•Baa RaflRiaaaaaRRaaRR RRRR RRRRB 
•aaaaaaa aaaa iaaa birr irrr rrr a a 


aaaaaaaaaaaaahaaaaaaaaaaaaaaa 

aaaaaaaaaaaaflaaaaaaaaaaaaaaaa 

RRRR RRRR RBRR 8111 8 

aaaa aaaa aaaa aa^a aaaa aaaa aaaa a 
■■■aaaaaaaaiaaaaaaaaaaaaaBBBa 

aaaaaaaa 

aaaaaatRRRaaaaaaaaaaaaaaaaaaRa 
RRR RRRRR RRRR RRRR RRRR RBRIRR RB RR| 
• • aaraar  - aai  aacaai  «aif  a 
aa*aaakaa»*aaa*aaa*aa«»aaik 
^.'•aaaaaeaaaaaaaaaataaaaaaaa 
ik.'«iaaaaaaaaaaaaaaaaaaaa 
1 1 aa  t ■ • . ••aaaaiaaaaaaaaaaii 
|aRRRRRRRRRRaaa»*BaaR|RRHRRRRRR| 
liaaaaaaaiiaaRaaiaak.*aaaiaa 

J a al  a a a a a a a a a a a a a a a a a a a - "a  ■ 
laaaaaaaaaaaaaaaaaaaaaaa* 
laaaaaaaaaaaaaaaaaaaaaaaa 
laaaaaaaaaaaiBaaaaaaflRaaa 

laMaaiaaaaaaaaaaaaaaaaaa 
i a a * ■ eaaaaaaeaaaaaaaaaaaa 
lauaMBiiianaiiiMiaiia 
iaaaaaaaaaaaaaaaaaaaaaaaa 
laaaaaaaaaaaaaaaaaaaaaaaa 
lanaiiaatiaaaaaiaiaiataa 
laaaaaaaaaaaaaaa  aa  aaaaaaa 


TIM.  OATS 


ENVIPCMCNT  ? 

MAYER  twmiOi  AT  Tf  OCO  * 
(*.  OCO  Cl 


CMVIROMCMT  0<CO> 
•RtCOUft  0RV9CN.  15  OCR  f 
1*1  OK*  Cl  t.C*W  TOM 


LOCKHEED  MISSILES  * SPACE  COMPANY 


Ji 


MATERIAL  -teflon  film,  tff 

PROPERTY  -WEIGHT 


I 


ENVIRONMENT  8 (EF) 
CASE Oi IS  EtUORlNE.  70  DEG  F 
<?l  DEG  C ) t , E-03  TORR 


ENVIRONMENT  8 IGH) 

RS  PERCENT  R.H.  AlP/FLUORlNE 
MIXTURE  AT  <5S  DEG  F(3S  DEG  C)«4  MR 


F 

DAYS 

GRAMS 

F 

F P.P.  TORR 

GRAMS 

1 

.0 

. 16227+02 

1 

.000 

. 1 620 1 +02 

4.2 

, 16178+02 

. 100-02 

.161 06+0? 

1 

,0 

. 1 6266  + 02 

1 

.000 

. 161+2+02 

4 . 2 

. 16180+02 

. t 00-02 

. 16100+02 

1 

.0 

. I62SO+02 

1 

.000 

. 16076+02 

ISU.O 

. |62'8  + 02 

.760+03 

.16023+02 

1 

.0 

. | 6165  + 02 

1 

.000 

, 16168+02 

ISO.G 

. |63">8  + 02 

.760+03 

.161 17+02 

NOTE,  .SEE  table  S FOP  IDENTIFICATION  OF  TFST  MATERIALStVOL  t) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  2 PERCENT 
.THE  DEPENDENT  VARIABLES  A*E  IN  SCIENTIFIC  NOTATION 
THE  £+0 1 ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


L3L 


\ 


I *7 


I 


I 


KME»IAL-  TITlON  riLH,  Tft 


«*OPt»Ty-  OClT*  KIOhT 


mm 


im.  days 


£NVI*0*€NT  a (tr» 

GASCOUS  'LUOSI*.  70  010  f 
(21  OCGCl  I t- OJ  TOM 


S35 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -TEFLON  FILM,  TFE 
ppopepty  -TENSILE 


ENVIRONMENT  I ENVIRONMENT  2 (A9) 


CONTROL,  70  DEG 

F (21  DEG 

C) 

VACUUM,  I.E-06 

TORR,  200 

DEG  F 

(91 

DEG  C) 

F DAYS 

lb/in 

N/M 

F 

HOURS 

LB/IN 

M/M 

.0 

.448*02 

.785*04 

.0 

.425+02 

.744*04 

24.0 

.504*02 

.881*04 

10.0 

.415*02 

.727*04 

24.0 

.472*0? 

.327+04 

1 0.0 

.519*02 

.909*04 

240.0 

.418*02 

.71P+04 

ISO.O 

.518*02 

.942*04 

240.0 

.415+02 

. .62  + 04 

150.0 

.519*0? 

.''09*04 

ENVIRONMENT  2 (Bf.DE) 
VACI'UM,  I.E-06  TORR,  FxPOSURE 
TIME  240  HR 


DF.G  R 

DEG  K 

LB/IN 

N/M 

660. 

167. 

•418*02 

.712*04 

660. 

167. 

.475*02 

.762*04 

->70. 

294. 

.408*02 

.715*04 

570. 

294. 

.198*02 

.697*04 

140. 

78. 

.181*02 

.672*04 

(40. 

78. 

.169*02 

.646*04 

17. 

21  . 

•461*02 

.808*04 

17. 

21 . 

.416*02 

.764*04 

ENVIRONMENT 

1 

HIGH 

TEMPERATURE, 

200  DEG 

F 

(91 

DEG  C)  40  PERCENT  R.H. 

F 

HOURS 

LB/IN 

N/M 

24.0 

.448*02 

.785*04 

24.0 

.110*02 

.542*04 

72.0 

.450*02 

.788*04 

72.0 

.459*02 

.805*04 

240.0 

.416*02 

.765*04 

240.0 

.428*02 

.749*04 

NATE*  .SEE  TABLE  *>  FOB  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
• ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  N PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  C^OI  ETC.  IS  THE  EXPONENT  OF  ID 
.THE  RRE-EXPOSURE  DATA  ARE  HARKfC  WITH  I IN  THE  F COLUMN 


MATERIAL  -teflon  film,  tfe 
propfrty  -tensile 


environment  s 

ENVIRONMENT  6 

95 

PERCENT  R,H, 

95  DEG  F 

95 

PERCENT  R 

.h./salt  AIR 

( 35 

OFG  C ) 

95 

DEG  F (35 

DEG  C) 

F 

HOURS 

LB/  IN 

N/M 

F 

HOURS 

LB/IN 

N/M 

12.0 

.435+02 

.762+04 

12.0 

.407  + 02 

.71 4+04 

12.0 

.445+02 

.780+04 

12.0 

.435+02 

.763+04 

24. u 

.447+02 

.782+04 

24.0 

.377+02 

.660+04 

24.0 

.435+02 

.763+04 

24.0 

.448+02 

.785  + 04 

72.0 

.433+02 

• 758  + 04 

72.0 

.325+02 

.569+04 

72.0 

.414+02 

.725+04 

72.0 

.422  + 02 

.740+04 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

waTfR  immersion 

AT  70  DEG 

F 

GASEOUS  OXYGEN, 

70  DEG  F 

(?l  DEG  C) 

(21 

DEG  C)  I.E- 

03  TORR 

F HOURS 

LB/IN 

N/M 

F 

DAYS 

LB/IN 

N/M 

.5 

.437+02 

.766+04 

4.2 

.435+02 

.763+04 

.5 

.468+02 

.821+04 

4.2 

.439+02 

.769+04 

2.0 

.470+02 

.823+04 

150.0 

.435+02 

.763+04 

2.0 

.413+02 

.724+04 

150.0 

.381+02 

.667+04 

24.0 

.460+02 

.807+04 

24.0 

.450+02 

.788+04 

NOTE.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+O I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIA.  -TEFLON  FILM,  TFE 

property  -tensile 


ENVIRONMENT 
GASEOUS  FLUORINE, 
( 2 I DEG  C ) I , E-03 

F DAYS 

4.2 

4.2 

I 50.0 
I 50.0 


8 (EF  ) 

70  DEG  F 
TORR 

LB/IN  N/rl 

• 5 I 7*0?  .90S  + 04 

.487*02  .853*04 

.427+02  .748+04 

.461+02  .808+04 


ENVIRONMENT 
95  PERCENT  R . H , A 
MIXTURE  AT  95  DEG 

F F P.P.  TORR 

. I 00-02 
. I 00-02 
.760+03 
.760+03 


8 (GH) 

I R /FLUOR  I NE 
F ( 35  DEG  0.4  HR 

LB/IN  N/M 

.515+02  .903+04 

.494*02  .865+04 

.531+02  .930+04 

.515+0?  .902+04 


NOTE.  .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 4 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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This  page  intentionally  blank, 


kh2 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


flexibility  test  results 


ENVIRONMENT 


EXPOSURE 

FAPAMETERS 


Partial  I 

°R(°K) 


TIME, 

HR 


FLEXIBILITY 


SUBSTRATE  COATING 
CRACKED  CRACKED 


Vacuum 


2 I -6 

I -'10  frorr 


200° F (93°C) 

" i*0$  R.H. 


R.H.  at 
95°F  (35°C) 


EFFECT 


S 

S' 

s 

s 

S' 

s' 

s 

s 


s 

s 

s 


s 

s 

s 


s 

s 

s 


/ 

S' 


s 

S' 


s' 


See  Table  5 for  complete  Identification  of  test  material (Volume  I) 
As  compared  to  control  samples 


6 

95$  R.H. /Salt 
Air  at  95°F(35°C) 

7 

Water  Immersion 
at  70° F (21°C) 

Be, 

d 

Gaseous  Oxygen 
at  70°F  (21°C) 

8e, 

f 

Gaseous  Fluorine 
at  70° F (21°C) 

8g, 

h 

95$  R.H./F2  at 
95° F (35°C) 

IB 

-3 

10 

-3 

10 

-3 

IB 

-3 

10 

*3 

760 

pprPcuTY  - Ol'TGASSIMG  BEHAVIOR 
material  - teflon  film*  tfe 


FNVIRONMENT  ? B 

.•-Ct-i'fi,  i (,L-06  T 0 R R » 6 6 0 OEG.R  ( 36S  DEG.K) 

T F ? T OATE  04? | 7 I 
TFST  C H A Li  R E R NO.  3 


S A • RLE  't  i 

GhT  r 1 l , S 3 7 0 GLS. 

sample 

AREA  = 

387.  SO. co 

f.  X P 0 b ' 1 R r 

O'.TGASS  I NG 

GAS  COMPONENT 

FRACTIONS 

T I E 

BATE 

HRS  . 

G’l.  /SUCM.-SEC  . 

H ? 0 

N? 

CO? 

.S3 

B.  1 0- 1 1 

.77 

.18 

.09 

1 . 4 S 

S.9S-  1 1 

.81 

.19 

.OS 

Oj 

r^- 

• 

fV 

B.OS-  1 1 

. 8S 

.12 

.03 

3. 73 

R.76-1  1 

.88 

. ! 1 

.01 

4.{J« 

R.46-1  1 

.87 

.10 

.03 

S.S8 

4. SO-  1 1 

.89 

.10 

.0  1 

6.87 

4.46-1  1 

.9? 

.07 

.01 

8.6? 

4.88-1  1 

.90 

.09 

.0  1 

??  . B 3 

4.48-1  1 

.91 

.07 

.02 

3 4 . 6S 

c 

sC> 

1 

.89 

.09 

.02 

1 67. 20 

3.06-  1 1 

.91 

.07 

.02 

0UTGASSING  RATE  - GM./SQCM.-  SEC 


PROPERTY-  OUT GASSING 
MATERIAL-  TEFLON  FILM.  TFE 
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EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2B  VACUUM.  10-6  TORR.  660  0E6.  R.  (365  DEG.  K. ) 


4U5 

LOCKHEED  MISSILES  & SPACE  COMPANY 


i 


PROPERTY  - Ol.'TGASSING  BEHAVIOR 
MATERIAL  “ TEFLON  FILM.  TFE 


environment  2C 

VACUUM,  | uF.-OB  TORP.Bln  OFG.R  ( ;?RS  DEG.K) 


TEST  DATE  022271 
TEST  CHAMRER  NO.  I 


Sample  HEIGHT  si  1. 27ft*?  GMS.  SAMPLE  AREA  s 178.  SG.CM. 


EXPOSURE 

OUT GASSING 

GAS  COMPONENT 

fractions 

TIME 

RATE 

HRS  , 

GM./SUCM.-SEf  . 

H20  N2 

CO? 

. r s 

0.24-12 

• S3 

.MS 

.0? 

2.0  3 

1 .68-1? 

.80 

.17 

.03 

2.7S 

1 .SB-  1? 

.33 

• S9 

.09 

4.  n 

h. 21-13 

.81 

.17 

.02 

S . 17 

S.  78-13 

.82 

.16 

.02 

6.  n 

s.ss-n 

.80 

.18 

.02 

8.  IS 

6.  49-13 

.81 

. !8 

.01 

3S.2S 

7.29-13 

.81 

.16 

.02 

1 02.00 

6.7R-I3 

• 8S 

.13 

.02 

167.68 

2. SR- 1 3 

.96 

• l)M 

.00 

41*6 


BK 


“5" 


r • . 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  GUTGASSING 
MATERIAL-  TEFLON  FILM 


FE 


I . XIO-09 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  630  0E6.  R.  (296  OEG.  K. ) 


Wl 


LOCKHKKD  MISSILES  S SPACE  COMPANY 


PROPERTY  - O' IT  Ci  ARSING  HEHAVIOW 
'"aTE-MAI.  - TEFLON  FILM,  TEE 


FNV  IRONMP'T  4A 

v-ACI'-.IM,  | i)F-Cn  T 0 P F » 6 6 0 n£G,P.(366  OEG.K)  FOR  6HRS ♦ F OL L^WFO  R V 
GASEOUS  MT«OGEfJ  PlJRGF  AT  760  TOPR.S30  0EG.P.(294  DEG. k). FOR 
4 * l p S * F 0 1 . l.  0 . f 0 RY  OijT  GASSING  TESTS  AT  S30  DEG. R. (*94  OFG.K) 


TEST  DATE  061372 
TEST  CHA*’HEP  NO.  ? 

SA''PU.  'LIGHT  r I 2 ♦ POPS  G«S.  SAMPLE  APF  A = 933.  SC. CM. 


E<PCSt'PL  UliTGASSlUG  GAS  COMPONENT  FRACTIONS 

TIME  PATE 


MRS. 

GM. /SOCM.-SEC. 

H20 

N2 

C02 

.‘•2 

S.U3-I  0 

.31 

.Ul 

.68 

1.17 

2.01-10 

.48 

,UU 

• S2 

2.67 

1 .00- to 

• S4 

.00 

.46 

4.1*9 

7.S9-I  I 

.S7 

.00 

.43 

S.M? 

6.S7-I  1 

.S2 

.00 

.48 

6.  ! 7 

S. SI-1  1 

• S4 

.00 

.46 

22. S9 

2.S4-I  1 

.41 

.00 

.S9 

7 1 . S (J 

1 .21-11 

.74 

.00 

.26 

1 u?  • 2S 

■». 44-12 

.88 

.00 

.12 

m 


OUTGASSING  RATE  - GM./SQCM. 


PROPERTY-  OUTGASE ING 
MATERIAL-  TEFLON  FILM.  TFE 
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l■■■«lll 

(■■11111 
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l■■■lllll 
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iManan 
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l■naall| 


rvaaiml 

laaaaaaal 
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l■■lllll 

llllllll 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  0E6.  R.  C366  066.  M. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
530  DEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOWED  BY  OUTGASSI 
NG  TESTS  AT  530  DEG.  R.  (294  OEG.  K. ) 


LOCKHEED  MI6JILES  ft  SPACE  COMPANY 


PROPERTY  - Ot.lT GASSING  BEHAVfOP 

f-ui^UL  - teflon  film,  tee 


ENVIRONMENT  UR 

>'  AC  f if1  « I :)F«f,r>  T0RU.66il  PEG,R.(16m  ^EG.K)  FOP  6HPS  » FOL  l OwEC  HY 
(,-f  sr  ul'S  HFI  I • )M  PLHGF  AT  76O  T0RP.S10  CFG. 0.(294  DFG.K).COR 
4l,PS  • F ol-l-C'LE 0 HY  n'lTGASSlfjG  TESTS  AT  S10  PEG. p. (294  DFG.K) 


TFST  CATE  0602/1 
TEST  CHAMBER  no.  1 


AMPLE  *Ki 

oHf  s> 1 .UI6S  GMS. 

SAMPLE 

AREA  s 

169.  SG.CM 

L*?OSrR[. 

ONTGASSING 

GAS  COMPONENT 

fractions 

TINE 

RATE 

H9S. 

&M . /SCJCM  , -SEC  . 

H20 

N2 

C02 

.14 

?.4|-|  1 

.28 

.49 

.21 

1 . L2 

2.70-1  1 

. 18 

.1? 

.SC 

1.  ! 7 

2.61-1  1 

.21 

.M2 

.IS 

T.84 

1.  IS-M 

. 1 1 

.44 

. 4S 

U.  JU 

1.2C-I  t 

,oa 

.48 

.44 

U.HU 

1,21-1  • 

.11 

.41 

.46 

S.7S 

2.H4-I  1 

. 1 1 

.40 

.49 

21.1/ 

1 .46-  1 1 

.06 

.17 

.S’ 

7M.SY 

1 .14-t 1 

.08 

.19 

.S4 

140. «2 

S.9S-I2 

.09 

.18 

.SI 

450 


OUTGASSING  RATE  - GM./SQCM.-  SEC. 


PROPERTY-  OUTGASSING 
MATERIAL-  TEFLON  FILM.  TFE 


ENVIRONMENT  4B  VACUUM.  10-6  TORR.  660  OEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWEO  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  53C  DEG.  R.  (294  DEG.  K.,  FO*  4 HRS.  FOLLOWED  BY  OUTGAS 
SING  TESTS  AT  530  OEG.  R.  (2S'  UEG.  K. ) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATEPIAL  -WHITE  THERMaTRDL  P A I NT ( 2A- I 00 ) ON  ALUMINUM 
PROPERTY  -WEIGHT 


ENVIRONMENT 

1 

CONTROL’  70  DEG  F 

(21  DEG  C) 

F KAYS 

GRAMS 

1 .0 

.45790+02 

1 0.0 

,45790+02 

1 .0 

.44745+02 

10.0 

.44740+02 

i .0 

.45770+02 

150.0 

.45760+02 

1 .0 

.46405+0? 

! 50.0 

.46400+02 

ENVIRONMENT  2 

(AB) 

VACUUM*  1 . E-06  TORR 

. 200  DEG 

(91 

DEG  C) 

F 

HOURS 

GRAMS 

1 

.0 

.45900+02 

24.0 

.45840+0? 

1 

.0 

.46190+02 

24.0 

.46140+02 

1 

.0 

.45165+02 

240.0 

.45110+02 

1 

.0 

.45220+02 

240.0 

.45170+02 

ENVIRONMENT  2 

( BCDE  ) 

ENVIRONMENT 

1 

VAC 

HUM, 

.E-06  TORR 

. EXPOSURE 

HIGH  TEMPERATURE’ 

200  DEG  F 

TIME  240 

HR 

(91  DEG  C)  40  PERCENT  R.H, 

F 

DEG  W 

DEG  K 

GRAMS 

F HOURS 

GRAMS 

1 

- 

. 

.45165+02 

1 .0 

.45450+02 

660. 

367, 

.45110+02 

24.0 

.45444+02 

1 

- 

- 

.45220+02 

1 .0 

.46565+02 

660. 

167. 

.45(70+02 

24.0 

.46547+02 

1 

- 

.45155+02 

1 .0 

.444 | 5+02 

510. 

2«4. 

.45140+02 

72.0 

.44410+02 

1 

- 

- 

.45145+02 

1 .0 

,44575+02 

510. 

294. 

.45110+02 

72.0 

.44570+02 

1 

• 

m 

.45060+02 

1 .0 

.45775+02 

140. 

-4 

CD 

• 

.45050+02 

240.0 

.45740+02 

1 

m 

- 

.46775+02 

1 .0 

.46470+02 

140. 

• 

GO 

r- 

.46760+02 

240.0 

.46410+02 

1 

- 

«• 

.45720+02 

17. 

21 . 

.45710+02 

1 

- 

m 

.46095+02 

17. 

21  . 

.46088+02 

NOTE. 

.SFE  TABLE 

5 FOR  identification  OF  TEST  MATERIALS(V0L  t 

.ACCURACY 

OF  MEASUREMENTS 

IS  ESTIMATED  TO  BE 

♦-  2 PERCENT 

.THE  DEPENDENT  VARIABLES 

ARE  IN  SCIENTIFIC  NOTATION 

THE  E + 0 1 

ETC.  IS  THE  exponent  OF  10 

.THE  PRE-FXpOSURE  DATA  ARE  MARKED  WITH  1 IN 

THE  F COLUMN 
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pimi" 


'*!£.**  Ai  - 


L * H*  * Cj 


f A !S’  12*  • 1 00  * ON  ALUMINUM 


^ / l " 1 ’ 


Oi  , ' 


\ 


ENVIRONMENT  1 ENVIRONMENT  2(AB» 

CONTROL.  70  DEG  F (5)  DEG  C>  VACUUM . | E~06  TOfifi . 200  OCG  F 

193  DEG  Ci 


•■■■•■■■■■•{■■■•■■■■■■■■■••■■•a 
■■aaHMaMMaaaHwaMiHaiaaa 
■■■aaaBaaaMaaBaaBaaaaaaBBaaaaa 
BBBBaaBBBBiiaaaBBaBBBaBBBBBBBBB 
'■T  T.fBB'”'.  BBB  7 NBBB*  ^BBB  7 Nlflf  7 r BB 

BaBBBaaaBaaaaBBaaaaiaBaBBB^aaaB. 

BBBBBBBBBBBBBBRRRBBBBBBBBBBfc NBB 
BBBBaBaBBBaBaaaaBaSiaflaBBBBiBk* 
BBBBBBBBBBBBBBBBBBBBRBBBBBBBBBt 
BBBBBBBBBBBBBBBBBBBBBBBBaBBBBaa 

BBBBBaBBBaaaaBBaBBaiaBBaaBBflaaa 

«»B9BBgaBaBBB|aBBaaBBBBBeB«»8a«l 


|bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb| 


IBBBBBBBBBBBBBBBBBBBBBBB IBBBBIBbI 

BBBBSBBBBBBBBBflBBBBBBBI BBBBBBBBi 


TEMP.  0C0  R 


ENVIRONMENT  2(BC0E> 

VACUUM.  J.E-06  T0BR,  EXPOSURE 

time  **o  m 


BBBBBBBBBBBBBBBBBBBBBBBB 

iBBBBBBaBiBBBBBBBBBBBBBBI 

iBBBBaBaaaBBBBBHBBaBaaBBa 


I ^ IB*??  IBBBaBBB  ' M 

U’llBiBBBflla:?«BIBB«BBB 
BBMBBBBBBalagBBB»S?BBBI 
■BBBBBBBBBBBBBBBBBBBBmS 
BBBBBBBBBBBBBBBBIBBBBBB 
BBBBBBBBBBBflflBBBBBBBBBB 

■ ■■■l«a»BaBIBBIIIBBBII 
■BBBBBVBBBBflBflaBBBBBBII 
■■BBBBBBBBBBBBBBBBBBBBa 
BBBBBBBBBlipBBBBBBBBBBB 
BBIIBIBBBaVBBBBBBBBBBBB 

■ ■■■■■BNBBBIBBBIBBBBf  ■ 
BBBBBBBiBBBBBBBBBBBflliB 

■ BBBBBBBBBBBBSS  BBBBBBBB 
■BBBBBIBBBBBBBBBBBBBBBB 
■BailBBIBBBBBBBBIBflBIBI 
BBB1BBBBBBBBBBBBBBBBBBBW 

S^^^^^^^HBBBaaBRBal 
■bbbbbbbbbI 


ENVIRONMENT  3 

HIGH  TEMPERATURE,  200  OCG  f 

(93  DEG  C>  NO  PERCENT  R.m. 


MATERIAL  -WHITF  ThERMaTROL  P A I NT  ( 2 a - I GD  ) ON  aLUMIM'M 
PROPERTY  -WEIGHT 


R5 
( 15 

F 


ENVIRONMENT  5 

ENVIRONMENT  6 

EPCENT  *,H.  9S 

DEG  F 

R5 

PERCENT  R. 

H./SALT  AIR 

DEG  C) 

R5 

DFG  F (35 

DEG  C) 

HOURS 

grams 

F 

HOURS 

grams 

.0 

.45775+0? 

1 

.0 

. 46005*02 

12.0 

.45770+02 

12.0 

.460 15+02 

.0 

.45210+02 

1 

.0 

.46140+02 

1 2.0 

•45200+02 

12.0 

.46 1 80+0? 

.0 

•45140+0? 

1 

.0 

.4SR6S+02 

24. u 

.45140+02 

24.0 

.460 1 2+02 

.0 

.45010+02 

1 

.0 

, 4SS  1 S + 0? 

24.0 

.45010+02 

24.0 

.45SS7+02 

.0 

.45840+02 

1 

.0 

.454  1 5 + 02 

72.0 

• 45810+02 

72.0 

.45450+0? 

.0 

. 45275+02 

1 

.0 

.45090+02 

72.0 

• 45267  + 02 

72.0 

.45150+0? 

ENVIRONMENT 

7 

ENVIRONMENT 

8 (CD) 

WATfW  IMMERSION  AT 

70  DEG  F 

GASEOUS  OXYGEN.  70 

DEG  F 

(?l 

OFG  C) 

( 2 ( 

DEG  C)  1 .E-03 

TORR 

F 

HOURS 

GRAMS 

F 

DAYS 

GPAMS 

1 

.0 

.45750+02 

1 

.0 

.45275+02 

.5 

.45740+02 

4.2 

.45270+02 

1 

.0 

.45050+02 

1 

.0 

.45125+02 

.5 

.45040+02 

4.2 

.45110+02 

1 

.0 

.45775+02 

1 

.0 

.45510+0? 

2.0 

.45685+02 

,0 

.45510+02 

1 

.0 

.45555+02 

1 

.0 

.45010+02 

2.0 

.45550+02 

150.0 

.45010+02 

1 

.0 

.45200+02 

24.0 

.45191+02 

1 

.0 

.44990+02 

24.0 

.44710+02 

note.  .see  TABLE  s for  identification  OF  TEST  MATERIAlSIVOL  I) 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 2 PERCENT 

.the  dependent  variables  are  in  scientific  notation 

THE  E + 0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


MJk  T[  P ' 


MH,tF  PA  1NT  <2k-  1001  ON  ALOH'NUM 


ENVIRONTCNT  5 
95  PERCENT  R m 95  DEG  F 
! 35  DEG  C ) 


ENVIROTCNT  6 
95  PERCENT  » H /SALT  AIR 
95  DEG  F i 35  DEG  C> 


ENVlAOMC.  » 7 

MATER  IMfCRSION  AT  70  DEO  f 
(21  OEG  C) 


CNVIRORCNT  8 (CO> 
GASEOUS  OXYGEN,  70  OEG  F 
(21  OEG  C)  l C-03  TORN 


4-55 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


material  - 

WHITE  THERMaTROL 

pkopfrty  - 

WEIGHT 

ENVIRONMENT 

8 (EF) 

GASFUUS  FLUORINE, 

70  DEG  F 

(21 

DEG  C ) 1 .E-01 

TORR 

F 

DAYS 

GRAMS 

1 

.0 

.45145+02 

4.2 

.45170+02 

1 

.0 

. 46415+02 

4.2 

.46470+02 

1 

.0 

.44445+02 

150. 0 

.44450+02 

1 

.0 

.45510+02 

1 so.o 

.455 1 0+32 

A I NT ( 2 A- I 00 ) ON  ALUMINUM 


ENVIRONMENT  8 ( GH  ) 

9S  percent  r.h,  air/fluorine 

MIXTURE  AT  95  DEG  F ( IS  DEG  C:,4  HP 


F F P.P. 

TORR 

GRAMS 

1 .000 

.45605+02 

. 100-02 

.456 1 5+02 

1 .000 

.46  1 60-:  0? 

. i 00-02 

.46 i 65+02 

1 .000 

.45260+02 

.760+01 

sample 

destroyed 

1 .000 

.46 1 05+02 

.760+01 

sample 

destroyed 

NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  + - 2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E-fOl  ETC,  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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SHSBRHWPJJIj " 


1 


»J  jgmwiLyii 


rrm 


f-ATEP  I AL 

-white  ThepMaTPCL 

PaINT(2a-I00) 

ON 

ALUM  I Nl  IM 

P-'OPFR  T V 

-EmITTANCE 

environment  i 

ENVIRONMENT  2 (AH) 

C^NTHOl*  7 U DEG 

F (2|  DEG  C ) 

V A C 1 H 1 M * 1 • E - 

* U 6 

TORO.  200  DFG 

(91 

DEG  C) 

F v A V 5 

E M I T T A N C E 

F 

HOURS 

EM  I TTANCE 

1 .0 

.812*00 

10.0 

.810+00 

1 

.0 

.846+00 

1 .0 

.816+00 

24.0 

.848+00 

10.0 

.811+00 

I 

.0 

,84  1 +00 

1 .0 

.816+00 

24.0 

, AMM  + OO 

IS  0.0 

.815+00 

1 

.0 

.811+00 

1 .0 

.841+00 

240.0 

.812+00 

isu.n 

.844+00 

1 

.0 

.810+00 

240.0 

.829+00 

ENVIRONMENT  2 (HCDE) 

ENVIRONMENT 

1 

VACUUM. 

. E -06 

TORR,  EXPOSURE 

HIGH  TEMPERATURE, 

200  DEG  F 

TIME  240 

HR 

(91  DEG  C)  40  PERCENT  R.H. 

F DtG  R 

DEG  K 

EMITTANCE 

F HOURS 

EMITTANCE 

1 • 

. 

.811 +00 

1 .0 

.846+00 

660  , 

167. 

.812+00 

24.0 

.844+00 

| 

- 

.810+00 

1 .0 

.86 1 +00 

660. 

167. 

.829+00 

24.0 

.868+00 

| 

- 

.840  + 00 

1 .0 

.811 +00 

510, 

294. 

.840+00 

72.0 

.811+00 

| 

• 

.848+00 

1 .0 

.815+00 

sin. 

294. 

.844+00 

72.0 

.827+00 

i 

m 

.841+00 

1 .0 

.841+00 

1 40. 

• 

CD 

.818+00 

240.0 

.850+00 

| 

- 

.852+00 

1 .0 

.851+00 

1 40. 

->i 

00 

• 

.852+00 

240.0 

.856+00 

| 

- 

.842+00 

17. 

21  . 

.845+00 

| 

- 

.841+00 

37. 

21  . 

.845+00 

NOTE, 

.SEE 

TABLE  5 FOR  IDENTIFICATION  OF  TEST  HATER I ALS ( VOL 

.ACCURACY  OF  MEASUREMENTS 

IS  ESTIMATED  TO  BE 

♦-,01  UNITS 

.the 

DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE 

E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE 

PRE-EXPOSURE  DATA  ARE 

MARKED  WITH  1 IN 

THE  F COLUMN 
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Bffl 


!K  . G*  '0 

T 1 K . HRS 

«OHK  N T 

y.o  f - f ; or  o o 

ENVJP0*#€Ni  2<*0i 

VACUUM,  l E “06  TORO  200  OCG 

(93  OCG  C» 

1SSSS8585SS 

bS&bbbhbbiiiibm 
iiiauiuuim 
■aiaiaaaaiaaiaa 
HiiaiaiaMaaiauiaiiaaii 

BSssniHRSissKS 

sawteRKSHSisss: 

ati  r.»«i : t*  an 7 t.mb’t  rnrnarrs# 

8ssss!!ss!!ss:::::ss:::s 

■laaiSiBBaaaaaaaaaainaiBBaaBaa 

BIBBISBIBBIBBBBBBBBBIBIBBBBBBBfl 
BBVBBBBBBafllBBBBBBBBBBBBBBIIIIB 
XBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 


TEK,  OCG  R 
ENV  !RO#CNT  2 < OCi 

VACUGH.  1 E-06  TOR*,  exposure 

T IK  2v0  HR 


!■■■■■  ■■■■■■■■■■■■■■■■■Hi 

assasssgd 

iiSSSasSiiiia 

kiissisaiSBaaiH 
bs8sas:»8B 

riiiniiniimiiiiniiNl 

SSSSiBSSd 

SS88!SS»8Sd 

■■■■■■■■■■■■■■■■■■■■■■■■■I 

h:s»sssss3s:s:issssssis 

::k:3»:xk:::sh:sks 

|s:ss:::s8S5SB:s::sss5gs| 


C^IROMCNT  3 

HIGH  TEHRERATURC , 200  OCG  f 

(93  OCG  C»  HO  PCRCCNT  R.H. 


LOCKHEED  MISSILES  & SPACE  COMPANY 


■ 'atepial  -v.httf  thermatrol  paint  ( ?a- i no  ) on  aluminum 
PROPERTY  -EMITTANCE 


Cf.  v IRONiTFNT 

S 

FNVIRONMENT  6 

9 S PERCENT  R.H,  ^ S 

OLG  F 

9 S 

PERCENT  R 

.h./salt  air 

l 3S  DFG  C ) 

9S 

DFG  F (IS 

DEG  C) 

P KjUPS  E 

MITTANCE 

F 

HOURS 

emjttance 

1 .(1 

. 8 a 0 + n 0 

1 

.0 

.842  + 00 

IP.O 

.843+00 

IP.O 

.837+00 

1 .0 

.842+00 

1 

.0 

.847+00 

ip.o 

. 6 R 1 ♦ n 0 

IP.O 

.848+00 

1 .0 

.633+00 

1 

.0 

.843+00 

PM  . (1 

.836+00 

PR . 0 

.844+00 

1 .0 

. 8R7+0C 

1 

.0 

.836+00 

?‘*.U 

.849+00 

PR . 0 

. 8P6  + 00 

1 .0 

.839+00 

1 

.0 

.838+00 

72.0 

. 8 R 0 + 0 0 

7P.0 

. 84S  + 00 

1 . U 

.837+00 

1 

.0 

.837+00 

7 P , 0 

.836+00 

7P.0 

, 8 4 S + 0 0 

Ff.VIRONMF.MT  7 

wATFR  JMf'.FP^ION  AT  70  DFG  F 
(PI  uFG  C) 


ENVIRONMENT  8 (CD) 
GASEOUS  OX  T GEN  t 70  DEG  E 
(PI  DEG  C)  I .F-03  TOPR 


HOURS 

EMITTANCE 

F DAYS 

EMITTANCE 

.0 

.847+00 

1 .0 

.832+00 

.s 

. 84P+G0 

R.P 

.843+00 

.0 

.84 1 +00 

i .0 

.836+00 

.s 

• 8S0+00 

4.2 

.838*00 

.0 

. 84P+00 

1 .0 

, 844+00 

P.C 

.844+00 

ISO.O 

,8R  1 +00 

. 0 

. 84S+00 

1 .0 

. 8RS  + 00 

P.0 

SRR+OO 

ISO.O 

, 8S0  + 00 

.0  . 8S4+00 

PR.O  ,841+00 

.0  .8RS+00 

PR.O  .842+00 


NOTE.  .see  Tarle  s for  IDENTIFICATION  of  test  mater  I ALS ( VOL  n 
.ACCURACY  or  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.O'*  UNITS 
.The  DEPENDENT  variables  are  in  SCIENTIFIC  notation 
the  e*oi  etc.  is  the  exponent  of  10 

.THE  PRE-EXPOSURE  DATA  ape  MARKED  with  I IN  THE  F COLUMN 
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HfHlHiUNiaillMHUIIIINI 
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iiiiiiHimiiHMiiii - 

gaa#as«aaaiiaiis:;«aiiiiaiiiiiaaa 
Jp;Maaiaa«iaaaaaiiaiaB»:9iiaaiaaa 
PSiiiaiaaiBaaiaaiaaiiaiaiaiaiiiBSSM 
I llir  iBI  7BBM  >181  'BIB.  ■ 

IIHI lllll  IIHIBlill  IBIIIIIIII  Hill  I 
IBBIIBIBNBHtBUBUUniBIIIIIBIflBI 
mnilBBlIBBHBIBBIBBIMlIBBIIIIBII 
HBIIIIBIIBIBMflBBlIBBIBiaififlllllBII 
IBBIBHflllBBBIIBIBBI  HIBBBIBfll  IBIBB I 
IBBIIBIBIlIBHBBIBBIBBIBIIIBIIBIIBli 
iiBiiBiBBiBBaiiaiiiiiamimiBBiaii 
IIBIIBMBIBfilllBiaBIBBIIBIIIBIIIIIII 
IBBIBBBBBIIBBIIIIBHBIIBBBIBIIBBIBBI 
IBBIHIBBIBBIIIlIBBIIfllBIIIBIIIIIBII 
IBBiilBBBIIBSSlIlflBIflBIBIlIBBMBIIII 
IBBilBIBBIIBilHiiinBIBHIBBIBBIBH 


lllll BIHI BBBIB  IIIBftllll 
IBIIIIIIII  IIIHIIHIIIIIB 
IBlII  IIBBI  BBBIB  BHBtHIBfl 


IBBBBBIIBI 


HBBIfl 
■••III 

Rsssh 

181  IBBIBBIB 


IBfllHIHi  IBBIBBIBBIHIBIUBBIUIB  jjft 
II II 1 1 II II 1 1 III  IIHI  llllfiil  I II  It  HI  I 
IIIHIIIIIIIIIIIIIBIIIIIIIIIIIHIBII 
IIIIIIIIIIIIIIBIUIlinBIIHHBHBII 

llllllllllllllllllllllllinillllllll 

laiiiHiiiiHiiiiiiiiiimiiuiBiiii 
iiuimiiiuiiiiiiinmiiiiiiiiiii 
:«ir  'm  ini  in*  hi  in  <iii«  r 
llllSHIIIIIIIIimillllllllBIIIIIII 
•BlllgfeSIIIIIIICSillllUBIIIIIIIIIBII 

iiiiiiiiimimmiiiiuimiiiiiii 

lllllllUlllfeilBlllllilllllllllllllll 

llUUIIIIIIIIIIIIlflllllllllllllllll 

iifiiiriiiiiiiiiiiiiiiiiiiiiiiiBiiiil 

lllllllllllllIBBIIIUIIBIIIIlIBBIIIll 

IIIIIIIIIIIIHilllllllllllllllljlllll 

IIIIIMIIIIMUIIIIIIIIIIIIIIIlilllll 

llllinillHHIIIIIIIIIIIIIIIIMIIIll 

IIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIll 

inin^HinniiiiimiHiimmirf 


TIMf. 

TJK. 

E N V 1 POfa'C  N * 5 

95  PCPCENT  pH  95  OCG  r 
( 55  OCG  C » 

ENVIROMCNT  6 
95  PCBCCNT  R M /SALT  AIR 
95  OCG  r (35  OCG  O 

■BBUBIIIIIIIBIIIIIBIBIl] 

[BIBIIIIlIBBIIBlIIBBIIIIll 

nifllllllllllHHIBIIIll 

LBiiaiiiiiimiiiiiiuBi 

nfliiiiiiBiiHiiiiiiiiiiil 

linBBBBBB|IHBIBiiiailll| 

BBBBBBBBBBBHBBBBBBBIBil 


I imihiiiu^H^H 
k IMIMMirilllllllir  HUB 
lllll|Bi2BIIIBIIIIIIIHBl| 
BI|Nlim9BIBIIIIBHIIB| 
HBilllBllllliMmiNlllj 
Kiiiiiiiiiiiiiisiiiiiiii 

KHiiiiiiiiiiiiiiiiii:iii| 

■lllllllllllllllllllHM 

[■■■■■■■■■■■■■■■■■■■■■■■■I 
■■■■■■■■■■■■■■■■■■■■■■■■■I 


II  kill  BIBB  BIBB  Bill  Bill  BBBBI|gi  IB 
llllBimilBflUlIBBIBIBBIBiiaiB 

hiiaiiiiiaiiiaiiiaiiiiiiiiiiii 

KafiimiiiiiiiiiiBaiiiiiaaiiB 

KsMiiaiiaiaiaaaaiaaaaiaimiB 

p ■atv.Maaiiiaiiaiaaiiiaiaim 
hHBiBiiiB»:?MiBiaaiaiaiaiiiB 
IBBBIBBIBii*J2*aiBBBBaaBia 

iiiiiiiimiiaiio«:«iiaaia 

fliBBBaaifliaiaaBaiBBai»«r?a 
iiaiaaBBiiaiBBBBi^  mi  i 

5n  ill  lar  iii  iii  iiriBn 

■iiiiiiaiiiiiiiiiaiiiaiBani 

n!!!!!!!!!!l!!!!iSii!! 


linn 
i in  i 
liiii 
Ini 
lllll 
III 
lllll 


miiaiiuiisiaiilliiiiiaiia 
iaiiaBiiBiaaiMfliaiiiiiBiiia 
iiiiiiiiMifliiaiiaiaiiiaiiia 
jairmaiiiaiiHiaigiaiaaiia 


CN¥llW<NT  7 

MATfR  |WC*$ION  AT  70  KO  f 

(II  DCG  C> 


CNV1IIOMNT  i’CGl 
OAfCOUft  OMTHH,  70  KO  f 
III  KO  Ci  l.C-01  TOMB 


LOCKHEED  MISSILES  A SPACE  COMPANY 


i 1 A 1 fc  P I A L -WHITE  THERMaTMOL  P A I NT ( 2a- I 00 ) ON  ALUMINUM 
PKOPERTY  -EmITTANCE 


PflV  THONMCmt  ft  ( E F > ENVIRONMENT  8 ( GH ) 

GASEOi/S  ELi'ORlNE,  7O  DEG  F qS  PEPCEN7  R.H,  AIR/FLUORINE 

(?l  )EG  C)  I.E-0?  TORR  MIXTURE  AT  9S  DEG  F ( 3S  DEG  0.4  HP 


F 

u AVS 

LMITTANCE 

F F P.P, 

TORR  EMITTANCF 

1 

.0 

.840*00 

1 .000 

. 8S0  + 00 

m.2 

.849*00 

• 1 00-02 

. 8S7+00 

! 

.0 

, 8S7+00 

1 .000 

,843*00 

*.2 

. 86S*00 

. 1 00-02 

, 8S  3*00 

1 

.0 

.840*00 

1 .000 

. 8 3S  + 00 

ISO.O 

.84 1 *00 

.760*03 

SAMPLE 

DESTROYED 

1 

.0 

.843*00 

1 .000 

.838*00 

ISO.O 

. 8 S 0 + 0 0 

.760*03 

SAMPLE 

DFSTROYED 

> 

* 


note.  .sfe  TAHLE  s for  identification  of  test  MATERIALSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-•01  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E*0I  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PHE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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material  MM[ TC  t^rhatrol  paintc*a-iooi  On  aluminum 


PROPERTY-  OCLTA  E«»TTanC€ 


ENV|PO*«NT  SlCFl 
GASEOUS  FLUORINE.  70  DfO  F 
OCG  C)  I C-OJ  TOM 


^3 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


f-1  A T fc>  I A L -WHITE.  THEWMATROL  ^*A  I NT  ( 2 a-  100)  ON  ALUMINUM 
PHOPf-RTY  -ABSORPTANCE 


E N V I H 0 N M E N T | 

CONTROL,  70  DEG  F (21  DEG  C ) 


r 

DAYS 

AfiSOPPTANCE 

1 

.0 

, I 6U+0C 

lij.c 

.204+00 

! 

• vJ 

. IS2+00 

1 U . IJ 

. I 44  + 00 

1 

.0 

. 1 13+00 

1 su.o 

. | 77+00 

1 

. u 

. 111+00 

i Su . n 

. I 8 l + Ou 

ENVIRONMENT  2 (AH) 

VACUUM,  I.E-U6 

TORP,  200  DEG 

( 9 1 

OEG  C) 

F 

HOURS 

ABS04PTANCE 

1 

.0 

.147+00 

24.0 

. 1 85  + 00 

1 

.0 

. 148  + 00 

24.0 

. 1 4 4 + 00 

1 

.0 

, 1 1 + 00 

240.0 

. 1 84  + 00 

1 

.0 

. 141  + 00 

240. U 

. 1 84  + 00 

ENVIRONMENT  2 (8COE) 

ENVIRONMENT 

1 

VACUUM, 

.E-06 

TORR.  EXPOSURE 

HIGH 

TEMPERATURE, 

200  DEG  F 

T] 

ME  ?4  0 

hh 

(91 

DEG  C)  4U  PERCENT  R.H. 

F 

1 EG  4 

nEG  K 

ABSoRRTANCE 

F 

HOURS 

absorptancf 

1 

, 

• 

. 142+00 

1 

.0 

. ISI+0 

s.,1 

3 b 7 • 

. 184  + 00 

24.0 

. 181+00 

1 

- 

- 

. 141  + 00 

1 

.0 

. 144+00 

660. 

3G7. 

. 184+00 

24.0 

. 162  + 00 

1 

m 

- 

. 141+00 

1 

.0 

. 161+00 

510. 

. 194+00 

72.0 

. 199  + 00 

1 

mm 

- 

. 148+00 

1 

.0 

. 194+00 

510 . 

?<*H. 

. I89+0C 

?2.0 

. 198+00 

1 

m 

« 

. I 47  + 00 

1 

.0 

.147+00 

140. 

/8. 

.187+00 

24*) . 0 

.181+00 

1 

• 

• 

.111+00 

j 

.0 

.151+00 

I4G. 

78  • 

.174+00 

240.0 

, 181+00 

1 

• 

• 

. 151+00 

17. 

2 1 . 

.175+00 

1 

m 

m 

.151+00 

17. 

21  . 

.179+00 

NOTE. 

.SEE 

f ABLE  5 FOR  IDENTIFICATION  OF  TEST  MATER  1 ALS ( VOL 

.ACCURACY  OE  MEASUREMENTS 

IS 

ESTIMATED  TO  BE 

♦-.02  UNITS 

.The 

DEPENDENT  VARIABLES  ARE 

IK 

SCIENTIFIC  NOTATION 

The 

E+OI  ETC.  IS  fHE  EXPONENT 

OF  10 

.the 

PRE-EXPOSURE  DATA  ARE 

MARKED  WITH  i IN 

the  f column 

k 6k 


nr»zw-*T>t>otnau^ 


*.  -i!N'  PA-1031  ON  AuJMInum 


j£lT*  AS^CAW-'ANCE 


SmhmSSh 

■miHHIM 
■■■!■■■■■■■■■  HI 

l»TK:8KS8BKa 

■■rniimMaamauaBiiiiiil 

liiniiiiiiHiiiHiiiimmii 

INI  BHI  ■ Mil  BBBBBBB  BBBB  B BB  B III 
ibbb  ■■Mini  a bbi bbbb bb§b bbbb bb| 

riiaifinnHaituaittHiiiiiml 

»M88mi88M8S[&iSS 

iBiBBaaaBBBulKaaBanBHBflBBBi] 
iiaBaniBnflapiaaamHBBiaail 

I|«aaaaMaBaaMBBBaaiiaaaaBiB*a] 
riflrruirBB|^lBr^aBY7|BT^VBirfl| 
flBBBBBBfBBBiggaaBBBBBiBBBBBBBBl 


aiiiiiiaiHifiiaiiimiifiM 
M^wis^;=sg;««aiBMBi| 
b«  rfNiuifiiHBiiiniii:] 

■■BMMHHMIliilBl 


lumuM 
IBB  a Baffin 


BIIBBBBBI 
BIIBBBBB| 

BIIBBMB— i — — i | 
aifflaaBBMBuaeaBaBaaaBal 
jMianiBHiBaaBiBBBiiaBBl 

BBBBaaBB— aBBBBBBBBBBBBBl 

BBfliaiiaMBBBBIIIBIII«i 
a aiBBanaaBaMBimaBall 

uSaSS ■■■!■■■■■■!!■■■&! 
muSSSSSBSSSSSSI  I ^ 

aVRIIVIMIBBiainBBIRIBI| 
laBaaiNUBaaaanaBBBaBi 
iiiniiaiiiiiMiiiiiiiii 
LrifiiiaBirT^iiaimi^yiu 
inniiiiiiuaaiiiiilBBi 


EN/!»ONMENT  I 
C0NT»0c,  70  OtG  ■ 


CNVIBOf  C-NT  aiAB) 

VACUUM . I £-06  TOR*.  200  OtG  f 
(93  OtG  O 


Sijjmjl 

BIBBIBBBBBiZMl 


:hss!B9 

BBBBBBBBBBBBBBB 

Alii  jbbm=;:«| 

BMiriiiiiflBipHHHHHi 
aWiBBaiiM«iiaBBIBUB»BBBBm 
BlaaBBviSBBBBiBaaHBiaiiaBBaBail 
BJfBBBlBRBBBifRRBBlBBBBBBBBBBBfll 
BBlBBBlBBBBBlf  BgBBIBBBBIRBBHBRj 

MBBBBBBBBBBttBBBBBIBBRBB  BBBBBr] 
4BIBBBIIBBBBnBI8BIIBBVliBBiaaa| 
'CflBBBUBBBBBBBBSBBIBBBflBRBBBSBBl 
•uaBBUBUBiiaiBB|;fiBiia|aiiaB 
aiiflBBa|Ba|aiiBBMHBBiiilBiaBB 
aaiaBBiiaBiaaavaBBiBBaaaaaaaaaBl 

^^H?l«B|BBniBBIIiaiaMBBIIBBl 
|lBiaBBlBBBBBBllBBlllBBIIBBIIBBl| 


BIIIBUIBBBBIIIIBIIBBBBIBBBIIBI 
BBBOBBBfBBBBBOBBBBIRBBBBBBflBBBB 
BBBJBBMBBBBf  BBBBBiBBBBBBflfllBBB 
BBVBRBtBBSiBBBMB  BBBBBBB  BBBBBBB 

'Bar  air  ibi  bbi  bb 
|VBlBfllB«BBBllBBBflaM|aBBiBIIBR 


IBBBBBBBBaaB&aaaBaBBBBaBfll 
BiSaBaaaaaaaBaBaaaiBiaBal 
■aaaSaiMaaaBaiiiBBM 


BB^^H 

BBBBBBBBBBBBBBBRIBRSiBBi 

aBBBBaBBBBBBBBB«!SaaaBBBB 

IB^BBaaaBBBBR&BBBBBBBBBB 

BaaB£«Baa«SBaaBBBBinBBB 

JB  ^BBBBUajBBBBBaBBflBBBB 

BfJBBB  BBBBBBBBBBBBBBB  BBBB 
■ BBBB  BBBBBBBBBBjrBgBB  BBBB 

■bibbBbbbbbbbbbbbbbbbbbb 
Ij  BBBB  BBBB  BBBBBBBBBBBBBBB 
liBBBB^aBaBBBBBBBBBBBBBB 

IbHHH^SbBBBBBBBBBBBBbSbBB 


TEMP,  CtG  B 


CMVIBGMCNT  2<BC£C> 

VACUUM.  I £-08  TO Pm.  Ex POSUNC 

Tire  2*0  *B 


CNVIPKMCNT  I 

mi  oh  mmaATuBC.  eio  oco  r 
i as  r:o  a ho  bwcnt  b.h. 


LOCKHEED  MISSILES  ft  ~PACE  COMPANY 


r.  ^ T t P I A L -WHITE  THEPMATROL  PA  INT ( 2A- I 00 ) OM  ALUMINUM 

kH^PFPTY  -absorptance 


ENVIRONMENT  s 

9^  PERCENT  R , r-i , 9S  DEG  F 
( TO  OF G C) 


ENVIRONMENT  6 
9S  PERCENT  R.H./SALT  AIR 
9S  DEG  F ( 3S  DEG  C) 


E mOURS 

I .0 

12.0 
I . IT 

12.0 
I - U 

2 9 . 0 
I . 0 

2 9 . 0 
I . U 

12.  U 

I .0 

72.0 


ABSORPT  ANCE 

. I 90  + 00 
,171 +00 
. | 98+00 
. I 76  + 00 
. I S I +00 
. I 83  + 00 
. I S I +00 
. I 82  + 00 
.16  1 +00 
. I 79  + 00 
. I 79  + 00 
.18  1 +00 


F HOURS 

I .0 

12.0 

I *0 

12.0 

I .0 

29.0 

I .0 

29.0 

I .0 

72.0 
I . 0 

72.0 


absorptance 

. I 9 1+00 
. I 86  + 00 
. I 79  + 00 
. I 80  + 00 
. 162+00 
. i 89  + 00 
. I 79  + 00 
. 188+00 
. 190+00 
. I 8S  + 00 
. I 76  + 00 
. I 76  + 00 


ENVIRONMENT  7 

ENVIRONMEN 

T 9 (CD) 

WATFR  IMMERSION 

AT  70  DEG  F 

GASEOUS  OXYGEN. 

70  DEG  F 

<?l 

DEG  C) 

(21  DEG  C)  1 .E-03  TOPR 

F 

HOURS 

absorptance 

F DAYS 

absorptance 

1 

.0 

. 160  + 00 

1 .0 

. IS4+00 

.S 

. I 86  + 00 

4.2 

.171+00 

I 

.0 

.199  + 00 

1 .0 

. IS8+00 

.s 

. I 88+00 

9.2 

. I7S+00 

I 

.0 

. 198+00 

1 .0 

.172+00 

2,0 

. 199+00 

ISO.O 

.202+00 

.0 

. IS7  + 00 

1 rO 

.167+00 

2.0 

. 199+00 

ISO.O 

.198+00 

1 

.0 

. IS8+00 

29.0 

. 187+00 

1 

• 0 

. IS8+00 

29.0 

. 187+00 

.SFF.  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I AlS  ( VOL  D 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-.02  UNITS 
.THE  DEPENDENT  VARIABLE*  ARE  IN  SCIENTIFIC  NOTATION 
THE  E tO I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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;r 


1 1 llll  !•■■■■■■■ 
IBIBBBBSIIBBIBIIIIBIIB 
■IBHBBIIBNBBIBBIBIB 

IpBBI  BBIBBBIBIIBIIIBB 

1 1 BIBB BIBBIBBBlBIIIBI BBIBI BIBBI BBIBII 
liiillllBBIIBMBflBIIBIIIflllBIIIBIBII 
■Mill  JB*!5l  ;MBI8IIBBBfllBIIBlBBHIB 
IBBIIMIBIBtBBfltSMIBBIBBBIBBIBIIBIP 
IBBIB^IBIIlBBIBBIBBftMIBBBIBBaBBIHI 
IIIBIIIBBIIBSIIIIIIIBBt2M8IB8BOBIIB 

anirnaoiiiiiiiHiiaiiBiis'aiiiiin 

IBBI JIBBSIBIBIIIIBBIBBIBBBIBBA3BIBBB 
IB8FIBliBIBBIIBBIBBtlBIBBI8ll8IBi2?l 
IBI'JliaBBIIIIBIBIIBIIIIIIIIIBIIBlIBB 
IIVBIOtBBIfVBIIBIBflBBIBIIIBfllBBIBIB 
IBfiBBBIIBaiBBIBBIBBIBBIBIBIBBauaaiB 
IBIlBiaiaaaiBBIBBBBIBBBBIlIBBliVlBIB 
If llll|IBIIBBIIBflBIBIIIIIIIBIBBIIBB 
iJiiiBlaBiiBiiiiiinvimiHitiiiiii 

tillBIIIBIIIIIIIIIIIIIIIIIIIIIIBIIII 

MBIBBIBBBBBBlIBBflBBBBBBBlIBBBlBaaiB 

BBBf  BIB  BBBr  1BI!  BIB  111  'BIB.  1 
|lllBIIIIIIIBIIIfllllllBIIIBIBItBBIBIll 


tllllllllllllMi 
BBIIIIBIBUBBIBB 
illliBIBBIBBBIIB 
HIlilBIBBlBVBH 
llllllllimt 
llBBillBBIIIlVHIIIM 

bbbbbbbbbbbibbbbbbbbbbB— — 

IBBIUBBBBIBBBBBIIIBmUlIBBlIBBBIBl 

liiiiiiBaiBMiiiiiBimitiiiSfiiiiiBl 

IBBtBBBBBIBftMIBBBBBBBBIIBIBBBBBliiil 
BBBIIBIBBlIBHBfllBBIBBBBBBBBiaBIlHil 
BBBBBBBBBBBBBIBBBBBBBBBBBIIBBIBB 
BBBBB  BBBBB  BP  ZMBftlfll  BBBIIflMH| 
IBIBBBIBBBIIflBlSBBBIBIIBflliHI 
IBIBBIIIB8iBBIII8CMIB8BBBBBff  BBBBB  Bl 
IBBIBlIBBill 1BB8BBBB fi P IBB Bl|il BBBBB B| 
IIIIIHBMIIIIBIHIIBBI*lll(illBllll| 
IIIIIIAFBI|BIIBIIBBIIBIBBb?$BIBflaill] 
IBBBBfll«BaiBBBBBBBflBBBIBBHBi«BBIBia| 
MBMaiBBIBIBaiflBBBIBBflBIBIIBIb2«Birl 
IBiriBB  Bfll^BBBrBBB  IBB  BBhrJ 

iibbibbbbibbbbbbbbbbibbbbbibbbbbbbibI 


ENVlRONfCNT  5 
95  PERCENT  R M.  95  DEG  r 
< 35  OCG  C 3 


ENV IRONHENT  6 
95  PERCENT  R m /SALT  AIR 
95  OEG  F i 35  DEG  C » 


■■■■■■  ■■■■■■■■ 

55555J5555bK55JS!S 
IS7/Sh»£^SSbSSSSSSSSSSSS  J 

Q ■)*■■■■■■£?  ■■■■■■■■■■■■& 

I J ■■■■■*■■■■£«■■■■■■■■■■■ 

|BiBBBBBBBBBBBBBflB£^BBBBBB 
IrtBBBBBBBHBBBBBBBBBSaBBB 
□ I IBBBB BBBBB BBBBB BBBBB B£^B 
I IIBBBBBBBBBBBBBBBBBBBBBB^ 
I '1BBBB  BBBBB  BBBBB  BBBBB  BBBB 
I ABBBB BBBBB BBBBB BBBBB BBBB 
BBBBBBBBBBBBBBBBBBBBBBBW 
BBBBB BBBBB BBBBB BBBBB BBBH 
I BBBBBBBBBB BBBBB BBBBBBBB 
I BBBBB BBBBB BBBBB BBBBBBBB 

I bbbbbbbbbbbbbbbbbbbbbbbI 

I BBBBB BBBBB BBBBB B BBBBBBBB 

K2bbbbbbbbbbbbbI 

RbBBBBBBBB BBBBB BBBBB BBBB 
I BBBBBBBBBB BBBBBBBBBB BBB| 

IBBBBBBBBr  1BBBBBBBBI  IBB 


BBBBBBBB BBBBBBIBBBlBBBBflliBBli 
IBIflBIBBigBBBflBIBBiBBBBflBlBBBi 
|BflBBBBBBlilBIBBBBBiBBBBBBBBflBH 
BBBBBBBB IBBBBBBBBBBBBBBBfllBBBBl 
BBBBBBBB BBBBBBBBBflBBBflBBBBBBBBl 
BBBBBBBB BBBBBBBB BlBBIBBBflBBBBBl 
BBBBBBBB BBBBBBBB BBBBBBBBBBBBBbI 
BBBBBBBB BIBB BBBBBB8BBIBI BIBB BBB 

bbbbbbbbibbbbbbbbbbbbibbbbbbbbI 

BflBflBBBBBBBBBflflflBBiBBBBBBBBBiv] 

bbbbbbbbbbbbbbbBbbbbbbbbbrs«bbJ 

BBBBBBBB  IBBIBBBBBBB|IB*Sia  BIBB  Bal 
BBBBBBBB BBBBBBBB B?S«BBBBBBBBBBl 
BBBBBBBBIBBBB5SbBBIBBIBBBBBBBB| 
BBBBBBBBPSMBBBBBBBBBBBBIBBBBBl 
I BBP* 2 aflBBVB BBBBBBBB BIBB BBBBIbI 
I •* BBBBB BBBBBBBB BBBBBBBB IBBBIbI 
f.BB  B BIBB  B BIB  IBBB  BIBB  BBBBBBBBBBI 
IliBBB  BBBBB  BBB  BBB  nlBBMBBIBBi  BBB 
I'l  BBB  BBBBBBBB  BBBBBBBB  BBBBBBBB  IBB 

ibbbbbbbbbbbbbbbbbbbiibbbbbbbbI 

IB  I BBBBB  I BBB  BBBBBBBB  II  IB  IBM  Bb| 
IIBB  BIBB  BBBBBBBB  BIBB  BBBMBMIbI 


IBV  IBI  IBI  BBV  BBTIBTIBV  ll 


CNVIROWCNT  7 

MATCH  IMMERSION  AT  70  OCG 

121  OCG  Cl 


CNV1B0MCNT  BlCDt 
GASEOUS  OXYOCN,  70  OCG 
121  OCG  C>  I E-03  TORR 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  “"'HITE  ThEHMATROL  P A I NT  ( 2a- I 00  ) ON  ALUM  I NUM 
PROPERTY  -absqrptance 


ENVIRONMENT  8 ( E r ) 

G A S[  O' 'S  FLUORINE,  70  DEG  F 
( ? I LEG  C ) I . E-G  1 TOER 


ENVIRONMENT  8 ( GH  > 

qS  PERCENT  R.H.  Al«/FLUORINE 
MIXTURE  AI  9S  DFG  F(3S  DFG  C),4  HR 


F JAYS  ABSORPTANCE  F F P.P.  TOPR  ABSORPTANCF 


. G 

. | S8  + 00 

I .000 

. 1 S8  + 00 

4.? 

. 1 92+00 

. 1 00-02 

.200+00 

.0 

. 1 63+0u 

1 .000 

. 1 77  + 00 

. 2 

, 1 92  + 00 

. 1 00-02 

.200+00 

. G 

. 1 77+00 

1 .000 

. I 72  + 00 

1 BO  . 0 

.21  7 + 00 

.760+03 

sample 

DESTROYED) 

. 0 

. 1 79+00 

1 .000 

. 1 6S  + 00 

1 SO.P 

.202+00 

. 760+03 

SAMPLE 

DESTROYFD 

NOTF,  .SEE  TABLE  S FOP  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  T-.02  UNITS 
.THE  OFPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  DOTATION 
THE  E + 0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 


U6 8 


m*T£R;v  »jh  0.1,  PA.V  ?A-;00!  ON  *1  ,**  MUM 


pb>[c’'  *&<:': pp’iN  r 


ItiHHWB 
HiiHgiii 


inmniNiiiiNN 

SBSiSSSSSnSiRSSa 

AuhnnihmiI 
Kiiinmnnii 
■naHniiiiiiSaBiti  iHiimii 
MiiimiHiiinyiiuuiiMH 
M«MiM!M!M§aMiMU9!!!f99 
riiaiiiai«iiNMiMaiMi*aiiM 

isailsHiiinS 

i^KSSSSSKSSKSSgRKSSK 

iiaMHMamMMMMMaMaMM 

laaaaanaaMBaaaaaaaaaaBBaaaai 

ssissmsisass 

imamaiNaiNiiiiMiiiiisgi 

iiaBiBiinaiiaaiaiiiHiaiaiiiB 

e::»i8BiiS!is88 

■if 'aacaaf  T'BBf 'Bn'iaT'iaTT'a 

laiBaBaaaBBaaaaaaaaaaBBaaBaa 


ENv!»OmCnt  8<£f> 

GASEOUS  ELUWINE.  70  DEG  F 
<S\  OCG  Ci  » £ *03  TORP 


LOCKHEED  MISSILES  A SPACE  COMPANY 


This  page  intentionally  blank. 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


ADHESION  TEST  RESULTS 


Material*:  Thermatrol  Paint  on  Aluminum,  TH-A 


1 . 

ENVIROHMSHT 

EXPOSURE  PARAMETERS 

CO ATI NC 

ADHESTION 
( PERCENT 
REMOVED, 
VISUAL 
ESTIMATION) 

No. 

DESCRIPTION 

Og  or  ?2 
Partial 
Press. , 
Torr 

TQ4P 

°r(*k) 

TIME, 

HR 

66o 

(s66^ 

24 

0 

2 

Vacuum, 

660 

(366) 

240 

0 

< 10-6  Torr 

530 

(2?4) 

240 

0 

140 

(78) 

240 

- 

0 

37 

(21) 

240 

0 

200° F (93°C) 
UO<f>  R.H. 

24 

0 

3 

72 

0 

240 

0 

95*  R.H.  at 
95® F (35°C) 

12 

0 

5 

24 

0 

72 

0 

^5*  R.H. /Salt 

12 

0 

24 

A 

6 

Air  at  95®F(3?C) 

u 

72 

0 

H 

Water  Immersion 
at  70® F (21*C) 

0.5 

0 

in 

2 

0 

■ 

2k 

0 

8c, 

Gaseous  Oxygen 

io"3 

100 

0 

d 

at  70* F (21®C) 

10"3 

3600 

0 

8e, 

Gaseous  Fluorine 

10"  3 

100 

0 

f 

at  70° F (21®C) 

10'3 

36oo 

5/7** 

8g, 

95*  R.H./F2  at 

10“3 

4 

0 

h 

95® F (35®C7 

7^0 

4 

Destroyed  in 
environment 

* See  Table  5 for  complete  identification  of  test  material  (Volume  I)* 
**  Tv.*o  specimens 


- p'.tgasm  c.  he *-a . t ':;j 

* I A T W -T  I A l - i T E I-^PMATROl  P A I f.  7 j 2 A - I ( 
0'v  A)  ' I P 'f' 

ENVIRON M c 1,1  T ?H 

, A-.. M'S  I ■> -116  TORP.f^n  (T6S  OEG.fc) 

T F S 1 TATI'  Jim?',  7! 
rcST  c h A r ■ « f p 'JO.  I 


SA'^ir.  = I.U3SS  C*S.  SAf.DLE  a»E<i  = 


K VPOS'J  ^ 

0:'Tf,ASS  i N G 

T V'f. 

RATE 

SRS. 

Ofi.  /-jM. -SEC 

1 . ’in 

1 .S2-U7 

?.?s 

1 . 76-07 

1.1  7 

1 .e>8-07 

H « 1 7 

l . 38-U 7 

8.  on 

! .S4-07 

6. 1 7 

8.26-U« 

29.00 

*. 92-09 

1 n 1 .‘*2 

2. 18-09 

1 00 . US 

4.  7S-I  0 

77.  SG.Cr- 


r,AS  C0Mp0MF\iT  FRACTION'S 


H20 

N2 

(02 

.80 

.19 

.02 

.82 

.17 

.0? 

.82 

.17 

.0  1 

.«S 

.18 

.0  1 

.87 

.12 

.0  1 

.86 

.18 

.00 

.87 

.12 

.0  1 

. 8S 

. 18 

.0  1 

.89 

.10 

.01 

» 


kj2 


OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  WHITE  THERMATROL  PAINTC2A-1 00)  ON 


ALUMINUM 

I .X'O"06 


ENVIRONMENT  2B  VACUUM.  10-6  TORR.  660  OE6.  R.  C365  0E6.  K. ) 


LOCKHEED  MISSILES  St  SPACE  COMPANY 


*',Tv - 


i :*r-  **^:*S«*S! 


PROPERTY 

material 


outgassing  behavior 

white  THERMATROL  PA INT ( 2A- I no ) 
ON  ALUMINUM 


ENVIRONMENT  2C 

VACUUM  t 1 0E-U6  TOPR.S30  DEG.R  (29S  DEG.K) 


TEST  DATE  062972 
TEST  CHAMRER  NO.  4 


SAMPLt  WE 

IGHT  s , 960S  GM5  . 

SAMPLE  AREA  = 

77.  SO 

EXPOSURL 

OUTGASSING 

GAS  COMPONENT 

FRACTIO 

TIME 

RATE 

HRS. 

GM./GM.-SEC. 

H20  N2 

C02 

• 

40 

1 .34-U7 

.82 

.17 

.01 

1 . 

3S 

2. 1 1 •OB 

• 8S 

.14 

.00 

2. 

SO 

6.08-09 

.83 

.16 

.01 

s. 

4S 

3.43-09 

.86 

.13 

.01 

2R. 

so 

8.69-10 

.88 

. 1 1 

.01 

71  . 

2S 

4.9S-I0 

.87 

.13 

.00 

96. 

2S 

x: 

• 

o 

OD 

• 

o 

.92 

.08 

.00 

IR2. 

OS 

3.82-10 

.41 

.08 

.00 

IS4. 

so 

3.69-10 

• 9S 

.OS 

.00 

OUTGASSING  RATE  - GM./GM.-  SEC. 


I 

«. 


PROPERTY-  OUTGASSING 

MATERIAL-  WHITE  THERMATROL  PAINTC2A-1 00)  ON 
ALUMINUM 


1 .XIO'06 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  530  DEG.  R.  (295  DEG.  K. ) 
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m I ■*  ■ p IB  P 


PROPERTY  - OUTGASSING  BEHAVIOR 

MATERIAL  - PHITF  THEPMATROL  PA  I NT ( 2A- I 00  ) 
on  aluminum 


e*  vironment  pa 

VACUUM.  IOE-06  TQRR,66U  OEG.R.I166  OEG.K)  FOR  6HRS  ♦ FCLI.O^F  0 my 
GASEOUS  NITROGEN  PURGE  AT  760  T0RR.S1U  DEG. P. (294  DEG.XI.FOP 
4HR"., FOLLOWED  BY  OUTGASSiNG  TESTS  AT  S10  DEG. R.  (294  OEG.K) 


TEST  DATE  060972 
TEST  CHAMBER  NO.  4 


SAMPl  t WI.TGHT  = I.IS'O  GMS . SAMPLE  AREA  = 77.  SQ.CM. 


EXPOSURE 

OUTGASSING 

TIME 

mate 

HRS. 

GM.  /G;1, -SEC 

2.00 

1 .49-07 

1.42 

S. 06-UP 

S.42 

2.S7-UR 

6.«4 

2.S9-UP 

R.  1 1 

1 . b 7 - 0 R 

2S.6T 

6.21-09 

RS.-44 

S.1S-U9 

44.  I T 

S. 09-09 

GAS  COMPONENT  FRACTIONS 


H20 

N2 

C02 

.29 

.71 

.00 

• 2S 

*60 

. 16 

.61 

.29 

. 1 1 

.14 

.20 

.46 

.3"! 

- i 

.47 

.49 

t ' 

.17 

.11 

♦ - 

.00 

.4  ! 

4 

.00 

0UTGASSING  RATE  - GM./GM.-  SEC 


PROPERTY-  0UTGASSING 

MATERIAL-  WHITE  THERMATR0L  PAINT C2A-! 00)  ON 
ALUMINUM 

I XI  o'® 
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B 

1 

■a 

IBM 

iB 

M 

■ 

« 

■ 

ai 

IMMB 

^B 

BH 

■ 

■ 

■ 

it 

IBfeB 

EB 

M 

E 

a 

•an 

■ ■ 

Hi 

■ 

■ 

■ 

1 

II 

IHH 

■ 

B 

■ 

■ 

i 

ii 

IHH 

a 

■ 

1 

i 

ll 

IHH 

H 

B 

■ 

a 

llll 

B 

■ 

1 

1 

1 

II 

IHH 

B 

■ 

fl 

1 

1 

II 

IBS 

■ 

■ 

B 

i 

1 

ll 

IHH 

■ 

B 

1 

llll 

■ 

1 

l 

1 

1 

1 

11 

IB 

1 

1 

1 

1 

II 

IB 

i 

1 

1 

i 

l 

II 

IB 

■ 

1 

1 

1 

1 

I.XIO^1  ;.xio3wr  f.V.o*01 


EXPOSURE  TIME  - HOURS 


ENVIRONMENT  4A  VACUUM.  10.6  TORR.  660  DEG.  R.  (366  OEG.  K. 
) FOR  6 HRS.  FOLLOWED  B.  GASEOUS  HELllKl  PURGE  AT  760  TORR. 
530  DEG.  R.  (294  OTG.  K. I FOR  4 HRS.  FOLLOWED  BY  OUTGASS! 
NG  TESTS  AT  530  DT:G.  R.  (294  OEG.  K.  ) 
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PROPERTY  - OUT  GASSING  BEHAVIOR 

MATERIAL  - RHITE  THE  RMATROL  PA INT ( 2A- I 00  I 
CM  A | 1 1 M I N 1' i 1 


ENVIRONMENT  MR 

vACli'1'1.  IUE-06  T0RR.6M1  nEG.R,(l66  DEG  .K  ) FOP  6HPS  . F DLL  0 0 Ry 

GASEOUS  HELIUM  PURGE  AT  760  TOpp.SlO  DEG. P. (294  D E G . K I . f 0 R 
4HHS, FOLLOWED  BY  Ol/TGASSIMG  TESTS  AT  SIC  DEG. R.  (294  DFG.K) 


TEST  DATE  ()Ol37l 
TEST  O^rfP  MO.  I 


AMPLE  *|. 

IGHT  = 2.0665  045 . 

SAMPLE 

aREa  = 

ISS.  SQ.C 

EXPOS J U. 

outgassing 

GAS  COMPONENT 

fractions 

T I ilF 

RATE 

HRS. 

GM. /GM.-SFC. 

H20 

N2 

CG2 

.ss 

S. 17-04 

.12 

.16 

.11 

1.29 

S. 16-09 

.IS 

.11 

.11 

1 .99 

4.89-09 

.29 

.16 

.14 

1.09 

4.47-09 

.24 

.18 

.18 

4.2S 

..33-09 

.22 

.90 

.18 

R.l  7 

4.08-09 

. ! 7 

.90 

.42 

20. 2S 

1 .S8-09 

.19 

.97 

.18 

47.  HU 

1 .27-«  9 

.11 

.98 

.40 

63.67 

7.58-10 

• * 8 

.9  1 

.41 

14  1 . UCJ 

4.41-10 

.19 

.96 

.16 

VT8 


0UTGASSING  RATE  - GM./GM.-  SEC 


PROPERTY-  OUTGASSING 

MATERIAL-  WHITE  THERMATROL  PAINTC2A- 1 003  ON 
AL  MINUM 

1.X10'06 


ENVIRONMENT  46  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  OEG.  K. 
J FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  DEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOWEO  BY  OUTGAS 
SING  TESTS  AT  530  OEG.  R.  (294  OEG.  K. ) 
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UaTE'P  I AL  -.'HTTP  TntP^'TROL  PM-.T  i ?A- I OP  ) O*1  F I PFPGl  AS4- 
PPOPtMTy  -wf.IGHT 


E niV  I POMhENT 

1 

F\v i r o \ M t ; 

T 2 (API 

CONTROL*  70  DEG  F 

(21  DEG  C ) 

v A C t 

"IH.  1 . E-UN  T 

OPw.  20 C PEG 

<<*1 

OFG  C ) 

F DAYS 

GRAMS 

F 

HOURS 

G P A m S 

1 .0 

.26965+02 

10.0 

.27180+02 

i 

.0 

6237  + 02 

1 .0 

. 2697  3 + 02 

24.0 

.26470+02 

1 0. 0 

.27160+02 

1 

.0 

.26850+0? 

1 . 0 

.26103+02 

24.0 

.26850+0? 

1 so.c 

.26140+02 

1 

.0 

.2S82S+02 

1 .0 

.26063+02 

240.0 

.25940+0? 

1 50.0 

.262104-02 

1 

.0 

.2S260+0? 

240.0 

.2S27S+0? 

ENVIRONMENT  2 

(HCDE) 

ENVIRONMENT 

3 

VACUUM, 

,E-06  TORH 

* EXPOSURE 

HIGH 

TEMPERATURE, 

200  DEG  F 

TIME  240 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F 

DfcG  R 

PEG  K 

GRAMS 

F 

HOURS 

GRAMS 

1 

- 

.25825+02 

1 

.0 

.26293+0? 

660, 

367. 

.2S940+02 

24.0 

. 26475+02 

1 

- 

m 

•25260+02 

1 

.0 

.26367+02 

660. 

367. 

•25275+02 

24.0 

.26566+02 

1 

- 

m 

.26930+02 

1 

.0 

.26220+0? 

530. 

294. 

.26830+02 

72.0 

.264 1 0+02 

1 

m 

m 

.26397+02 

1 

.0 

• 25525+02 

530. 

294. 

.26SI0+02 

72.0 

.25910+02 

1 

- 

- 

.27694+0 2 

1 

.0 

.25468+02 

140. 

• 

00 

r*- 

.27770+02 

240.0 

.25800+02 

1 

• 

m 

.2SY62+02 

1 

.0 

.25325+02 

1 40. 

78, 

.25680+02 

240.0 

.25830+02 

1 

- 

- 

.25760+02 

37. 

21 . 

.25780+02 

1 

- 

- 

.26(43+02 

37. 

21  . 

.26200+02 

NOTF  • .SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATER  I AI.S  < VOL  T) 
.ACCURACY  op  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC,  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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E»  * a s’  <?*  .00  >♦  r 1 0E  RGl  * 5$ 


prjKRt*  jf,T*  -f  i GhT 


TIME.  0**5 


f NV  1 RONMENT  1 

CONTROL.  "70  DEG  F CPI  OEG  Ct 


ENVIRONMENT  8(48) 

VACUUM,  1 E-06  TORR.  200  XG  F 
(93  XG  C) 


I iW.U-U.4-j 
TEMP.  XG  R 


ENVIRONMENT  2<BCX  > 

VACUUM,  I.C-0e  TOUR,  EXPOSURE 
T|«  8N0  MR 


ENVIRONMENT  3 

HIGH  TEMPERATURE.  200  XO  F 

(93  XG  C)  HO  PERCENT  R.H. 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


I 


96 
( <6 

F 


' ATER I AL 

-hhITF  ThF  Rf  i A TR  0 l 

P A 1 P T ( 2 A - 1 0 0 ) 

Of*  FIBERGLASS 

PUppt-pfv 

-wFIGoT 

F N ; r RONME' 

■T  6 

E N V I R 0 

NMEfiT  6 

PERCENT  p.h. 

9 6 PEG  F 

9S 

PERCENT  p 

. H . / S A L T AIR 

■JF  G C) 

9S 

deg  F (is 

DEG  C) 

HOOPS 

GRAMS 

F 

HOURS 

GRAMS 

. 0 

. 26793  + 02 

1 

.0 

. 2S6H0+P? 

1 2.0 

.26780+02 

12.0 

.26686+0? 

.0 

.26627+0? 

1 

.0 

.26221+0? 

12.0 

.26660+02 

12.0 

.26220+0? 

• 0 

.2S6PT+02 

t 

.0 

. 2S 1 7S+0? 

?4  . n 

.2S730+0? 

29.0 

.?s i i ?+n? 

.0 

. 2S39S+02 

1 

.0 

.2S77S+0? 

29.0 

.26900+02 

29.0 

.2S800+0? 

.0 

.26 1 90+0? 

1 

.0 

,?S6?o+n? 

72.0 

.26121+02 

72.0 

. ? S 7 ? 0 + 0 ? 

.0 

.29911+02 

1 

.0 

. 2698S+02 

7 2 . 0 

.29960+02 

72.0 

. 266S0+02 

FNV  I RONMfNT 

7 

ENVIRONMENT 

8 (CD) 

WATER  IMMERSION  AT 

70  DEG  F 

GASEOUS  OXYGEN  ♦ 70 

DEG  F 

( 2 1 

OF  G C) 

(21 

DEG  C ) 1 . E - 0 3 

TORR 

F 

HOURS 

grams 

F 

DAYS 

grams 

1 

.0 

.26620+02 

1 

.0 

.2S70S+D2 

.s 

.26720+02 

4.2 

.2S840+02 

1 

.0 

.2S97S+02 

1 

.0 

.26326+0? 

.S 

.26010+02 

4.2 

.26610+0? 

1 

.0 

.2S99S+02 

1 

.0 

.26273+0? 

2.0 

. 2S728+02 

ISO.O 

.26620+02 

1 

.0 

. 2S8SS+02 

1 

.0 

.26740+02 

2.0 

.2S60I+O2 

ISO.O 

.26860+02 

! 

.0 

.27006+02 

29.0 

.27020+02 

I 

.0 

.26670+02 

29.0 

.26780+02 

note.  .see  table  s for  identification  of  TEST  MATERIALSIVOL  n 

.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦ - 2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
y THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

1 .THE  PRE-EXPOSURE  DATA  APE  MARKED  WITH  I IN  THE  F COLUMN 
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«s#m**zQt*m**  - 


MATERIAL-  WMl  TF  ThCRMATROL  PAIMT -a*-  IOOi  ON  F 1 8C»GL  ASS 


proertt-  of.lta  weight 


ENVIRONMENT  5 
95  PERCENT  R m 95  DEG  r 
< 35  OCG  C i 


ENVIRONMENT  6 
95  PERCENT  R H /SALT  AIR 
DEG  P <35  OEG  C) 


TIME,  om 


ENVIRONMENT  7 

hater  IftCRSION  AT  70  OCG  F 

121  OCG  C> 


CNVIRORCNT  RCCOI 
OASCOUS  OXVQCN,  70  0C0  F 
(21  0C0  Cl  1.C-0S  TOMR 


/ 
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LOCKHEED  MISSILES  & SPACE  COMPANY 


m m i 


w 


A T h p I Al_  -^HTTf-  THKWMaTMOI  P A I NT < ?a- I 00 ) ON  r I Hir  P G ! A S S 


pwnPtHTy  -HEIGHT 


EDvlRONMENT  6 (EP)  ENVIRONMENT  H ( Gh  ) 

GrSEJiS  FLUORINE,  7P  DEG  F PS  PFPCFOT  R.h,  a I » /f  LOOP  ! N '■ 


> EG  C ) 1 

.E-03  T'JPR 

mixture  at 

4 S OF  G 

FHS  OF  G CI.U 

)A  YS 

GRAMS 

F F P.P. 

TO°R 

GRAMS 

.0 

. 2S640+02 

; .ooo 

. 26020+0? 

4 . 2 

.2SR30+02 

. 1 00-02 

.260SS+0? 

.0 

.2S7  1 7 + 02 

1 .000 

.26440+0? 

4.2 

.2S730+02 

. 1 00-02 

.26830+0? 

.0 

.26040+02 

1 .000 

. 2S400+0? 

1 S u . u 

• 26US0+02 

. 760+03 

sample 

destroyed 

. 0 

.2S43S+02 

1 .000 

.2SR87+02 

1 Sn.O 

. 2SS20+02 

.760+03 

sample 

DESTROYED 

NOTF.  .SEE  TABLE  S FOB  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  APE  IN  SCIENTIFIC  NOTATION 
THE  EtOI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKFD  WITH  I IN  THE  F COLUMN 
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I ► :po 


HATERIAl  WHiTE  TMf  RMA  T ROl.  pa  l^T  l?A  - 1 00  1 ON  F | BERGL  ASS 


PROPERTY-  OElTA  WEIGHT 


environment  e < er i 
GASEOUS  EluORI^.  70  DEG  F 
tei  OEG  c I I E -03  TORR 


> 

i 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


i 


1 ^ P F I A L ~ • • i-  ! T h T h E H f ' A T R 0 L 

p a r , t ; ? a - 1 

: , r,  ) : 

* I.. 

f_  G i a SS 

m - r p v * r y - fc  •*  i t r t:  \ c t 

► \v  i Pn^Mff 

.1  : 

ENV 

I mo  Grip 

NT  8 'AH! 

c f : n r ^ o l , i r,  c t G 

f ( ? ! op  g r ) 

V A c 1 » l ) M • | 

(91  dfg  c 

. E-l,6 
) 

T088.  ?~f, 

F >)  A V S 

E M I T t A N c E 

F HOURS 

t M|  I T T A M C p 

1 • U 

. rr  i + no 

i n.r, 

. 8 8 0 + 0 C 

1 

.0 

, 8 8 7 + 0 0 

i • u 

. RRO  + OU 

.0 

. PA9  + (iN 

1 U . ( 1 

. 8 8 7 + n n 

1 

> p 

.888+00 

1 . 0 

. 8 8 9 + 0 0 

.0 

. 89C  + N(' 

i s ; i • r 

. 6 9 S ■*  0 U 

1 

. 0 

.887+00 

i . b 

.888+00 

2M0 

.0 

.890+00 

i sn.fi 

.893+00 

i 

.0 

.892+00 

2U0 

.0 

.891+00 

ENV  I KOfil«FM  2 (BCDF. ) F MV  I RONME  N T 3 


VACUUM. 

.E-06 

T08‘« . EXPOSURE 

HIGH  TEMPERATURE,  200  DEG  F 

TIME  P 9 C> 

Hh 

(93  DFG  C)  40 

PERCENT  R.H. 

F [)tC-  8 

deg  k 

tM I TT  ANCt 

F HOURS 

EMITTANCF 

1 

- 

. 8 8 7 + 0 U 

1 .0 

.890+0 0 

660  . 

367. 

.890+00 

24.0 

.89 1 +00 

1 

- 

.892+00 

1 .0 

.89 1 +00 

660  . 

367. 

.89 1 +00 

24.0 

.890+00 

I «• 

- 

.690+00 

1 .0 

.889+00 

sin* 

294, 

.897+00 

72.0 

.89 | +00 

1 

- 

.890+00 

1 .0 

.889+00 

S3G. 

294. 

.891+00 

72.0 

, 89S+00 

1 

tm 

.890+00 

1 .0 

.888+00 

190. 

78. 

.688+00 

240.0 

.893+00 

1 

- 

.888+00 

1 .0 

.887+00 

i un. 

78. 

.890+00 

240.0 

.893+00 

| m 

m 

.887+00 

37. 

? 1 . 

.893+00 

I m 

m 

.889+00 

37. 

?\ . 

.693+00 

NOTE  . 

.SEE 

table  s for  identification  of  test 

MATERIALS!  VOI 

, ACCURACY  OF  MEASUREMENTS 

IS  ESTIMATED  TO 

BE  +-.03  UNITS 

.THE 

oependent  variables  are  in  scientific  notation 

THE 

E+OI  ETC.  IS  the 

EXPONENT  OF  10 

.THE 

pre-exposure  data 

ARE 

MARKED  WITH  1 

IN  THE  F COLUMN 
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|llHHIHIHIIHilllll||lllllll 

liHiiHiHHHiiiiiiiiiiiiiiiil 


Iiiii 

|iuiiiiniiiiimmuiB| 

|ifmiis:s!Miiimiiiii| 

IrbibbiibibibbbbibbbibbbbI 

I'Jllllllllllllllllllllllll 

|cJIBIIIBIQ|IBIBIIIB|ZIBb| 


TIME,  OATS 

T IRC , 

ENVIRONMENT  | 

CONTROL,  TQ  DEG  T (Bi  DEG  Cl 

ENVIRONMENT  8(AB> 

VACUUM,  l.E-06  TORN,  800  OCO  T 
<93  OCG  C> 

lllllllll  HHHHIIIIIlIrtlllHI 
lllllllll  IIIIIIIIIIIIIIUHIIII 
lllllllll  IIIHIIIIIIIIIIIIIIIIll 

liiiiiuiHiHiiuiiiiniiiiiiiil 
hiiiiiiiiiiiiiiimiiiimiiiiil 
oiiniii  iihiiiiiiihiiiihiii 
Iiuiiiii  iiiiiiimiiHsimiiil 

|lHHHIHIIIIHIIII!illllHllll 

limiiimiiiiiiiRsiiiiiiimiil 

JllLIHIIIIIIIII’<lllllllllll'll| 

limiiimiipsaiiiiiiiiiiiiiuil 

|lll|1HVSIIHIIIIIIIHIIlHllll| 

liiiimiiiiiiiiiiiiiiiiiimiiil 

|iii:iiii:iii.:iii::iii.:iii.:ii| 

piiiiiiiiiiiimiiiiiiiiiiiiiifl 

pillllllllllllBllllllllllfllllli 

liiiiMiiiiiiiiiiiiiiiiiiiiiiiiil 

lllllllllllllllllllllllllllllllll 

liiiiiiiiiimiHimiiimmiil 


■BlfllllBIlIBBIIIBUlIBBB] 

IBIBIIIBIlIBBIIIimSSill 

liBaiiaiBissaiiiiiiiiiiiil 


Liiiaimu.iiiimi^nil 

iimimimmimiiiil 

miaimiiiHiiimiml 


TCP*.  0C0  R 

TINE,  am 

ENVIRONMENT  tttCOCi 
VACUUM.  I |-0t  TOM.  CXMOSUMC 

TIME  2H0  ROI 

CNV1ROMEMT  3 

MIQN  TDPCKAnM.  mb  on  r 

tw  OCO  C>  HO  PCOCCNT  R.M. 
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LOCKHEED  MISSILES  ft 

SPACE  COMPANY 

I'  N T t « I A I 


k M I Te  > t-'t[)MATROi  p a r-jT  ( i nn  i nn  fIBEPGiass 


Punpi-rJly  _ 

IMT1  ANCF 

£ nv  J RuNihpr.ll 

S 

£F  V I POKiMFflT  b 

9 r>  p t R C F.  N T k,h,  o 

S DLG  F 

9S 

pFrCFNiT  r. 

h./salt  AIR 

1 IS  UFG  C ) 

OEG  F ( IS 

DEG  C ) 

F hOUWS 

F ^ I T T A N C t 

F 

HOURS 

emjttancf 

t .0 

.889+00 

I 

.0 

.890+00 

i 2,n 

.89 1 +00 

1 2.0 

.891+00 

I .0 

. 8BH+OQ 

i 

.0 

.890+00 

1 2.0 

.888+00 

12.0 

.891+00 

1 .0 

.889+Ou 

1 

.0 

.89 1 +00 

24.0 

.895+00 

24. 0 

.888+00 

1 .0 

,888+Ou 

1 

.0 

,888+00 

24.0 

.890+00 

?4.0 

. 8 8 6 + 1 1 n 

1 .0 

.889.00 

1 

.0 

.890+00 

72 . 0 

. 889+ny 

72.  U 

.890+00 

1 . U 

.89 1 +0u 

1 

.0 

.89 I+O0 

72.0 

.890+00 

72.0 

,892.00 

FNV IRONNFNT  7 

ENVIRONMENT  8 (CO) 

WATF4  IMMERSION 

AT  70  DEG  F 

GASEOUS  OXYGEN* 

70  DFG  F 

(21 

i/EG  C) 

(21  DEG  C)  1 .E- 

01  TORR 

F 

HOURS 

FMITTANCE 

F DAYS 

EMITTANCE 

I 

.0 

.889+00 

1 .0 

.889+00 

.S 

.889+00 

4.2 

.891+00 

1 

.0 

.891+00 

1 .0 

.889+00 

.s 

.890+00 

4.2 

.891+00 

i 

.0 

.889+00 

1 .0 

.890+00 

2.0 

•887+00 

ISO.O 

.891+00 

1 

.0 

.887+00 

1 .0 

.889+00 

2.0 

.687+00 

ISO.O 

•89S+00 

1 

.0 

.889+00 

?4.0 

.886+00 

1 

.0 

.889+00 

24.0 

.887+00 

NOTE.  .SFE  TABLE  S FOP  IDENTIFICATION  OF  TEST  MATERIALS! VOl  I 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.01  UNITS 
.TME  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  TME  EXPONENT  OF  10 
.THE  PKE-EXPOSURE  DATA  ARE  MARKED  NlTH  I IN  TME  F COLUMN 
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CNVinOMCMT  7 
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T|«,  OATS 

CMVIHOBWIT  ®cCt» 
•AKOUS  OVtOCH.  7*  OCO  t 

oco  ci  i.c*ti  t am 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


r 1 a T K fv  I A t_  -WHITE  TMEBMATWOL  P A I NT  ( 2A- I DO  ) ON  FIPEPGLASS 


PhopfRTy  -LMITTAN'CF 


ENVIRONMENT  8 (EF)  ENVIRONMENT  8 ( GH ) 

GASEOUS  E l l ) 0 R I M F » 70  DEG  F PS  PERCFNT  P.H,  AlH/FLUOPlNF 

(?l  OF  G C)  I.E-03  TO-'P  MIXTURE  AT  PS  UE.G  F ( 3S  DEG  C.  ) • R HR 


i>sYS  LMITTANCE  f f p.p.  TORR  EMITTANCE 


.0 

R.2 

.0 

R.2 
.0 
tso.o 
.n 
I SO . u 


889*00 

1 .000 

,88P*00 

89  1 *0U 

. 100-02 

.887*00 

890*00 

1 .000 

.888+00 

889*00 

. 100-02 

, 88P  + 00 

8 8 P ♦ 0 0 

1 .000 

. flOO  + flU 

888*00 

.760*03 

SAMPI.E 

destroyed 

888*00 

1 .000 

.890*00 

888*00 

.760*03 

SAMPLE 

dfstroyfo 

note. 


,SFt  TABLE  s for  IDENTIFICATION  of  test  HATERIALSIVOL  I) 
, ACCURACY  Of  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.OS  UNITS 
,TMt  OEP£NOI>r  VARIABLES  A«E  IN  SCIENTIFIC  NOTATION 
THE  F+OI  ETC.  IS  ThF  EXPONENT  OF  10 

,THfc  PNE-EXPOS*»Rfc  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  MM!  'E  T^CRMATPOL  PAIM(?4M00)  ON  riBE»GcAS3 


PPOPERTy-  C'k  TA  EM|  TTANCt 


CN¥l*OWCNT  •l|r  i 
GitfOUS  nuOAK.  70  oco  r 
121  OCO  Cl  I £-03  TOM 


m 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


r A 7 F I A I . -KHlTt  THfcPMATROL  P A I N T f T - 1 0 0 ) ON  FIBERGLASS 


PBr.PFRTV  . 

ABSORPTANCE 

Ff  V THOM'EM 

1 

CONTROL  . 70  0 EG  F 

(?}  DFG  C» 

F OAYS 

ARSORPT ANCE 

1 .0 

. 164+Ou 

1 U . L 

. 1 fiO-  PCJ 

1 .0 

. 167+00 

10.0 

. 180+00 

1 .!) 

. I ft  1 + PU 

IS'J.  0 

. I 70  + 00 

1 .0 

• I 7h  + 0 U 

150. 1, 

. 1 76+00 

ENVIRONMENT  2 (AR) 

VACU 

'i'l,  | . E -06 

TORR,  200  DFG 

(93 

DEG  C) 

F 

HOURS 

ABSORPTANfF 

1 

.0 

. 173  + 00 

24.0 

. 190  + 00 

1 

.0 

. 182  + 00 

2*4.0 

. 186  + 00 

! 

.0 

. 184  + 00 

2*40.0 

. 175  + 00 

1 

.0 

. 187  + 00 

240.0 

. 182  + 00 

ENVIRONMENT  -2  (BCDE) 

ENVIRONMENT 

3 

VACUUM,  | 

.fe-06 

TORR.  FXPOSI;RE 

HIGH 

TEMPERATURE. 

200  DEG  1 

T IMF  240 

HR 

(93 

DEG  C)  40  PERCENT  R.H. 

F DEG  R 

Nt G K 

ABS0RPTA7  CE 

F 

HOURS 

absorptam 

| m 

m 

. | H4+00 

1 

.0 

. 184+00 

660. 

36  7. 

. 1 75  + 00 

2 4.0 

. 1 86  + 00 

1 

- 

. I 87+00 

1 

.0 

. 183+00 

660. 

367. 

.182+00 

24.0 

.191 +00 

I • 

. 

.183+00 

1 

.0 

. 175+00 

4 3(). 

294. 

. 1 77+00 

72.0 

. 184+00 

| 

. 

.190+00 

1 

.0 

. 183+00 

S 30 . 

294. 

. 183  + 00 

72.0 

. 194+00 

1 * 

. 1 73+00 

1 

.0 

.16'  -00 

IMO. 

78. 

. 1 76+00 

240.0 

.18.  +00 

1 - 

. 

.185  + 00 

1 

.0 

, 180+00 

mn. 

OD 

• 

.189+00 

240.0 

. 196+00 

| m 

• 

.188+00 

37. 

21  . 

.191+00 

| 

- 

.185+00 

37. 

21  . 

.191+00 

NOTF • .SFE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-.02  UNITS 
.THE  OEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  ErO I ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 

k9S 


TEMP.  OCO  * 


T!l€.  HRS 


CNVIROMCNT  ClfCOCl 
VACUUM,  l.C-06  TORR,  EXPOSURE 
T!IC  IHO  HR 


CHVIRQMCNT  1 

HIGH  TtfTOMTURC,  OCO  r 

103  OCO  C»  HO  PERCENT  R.H. 


LOCKHEED  MISSILES  & SPACE  COMPANY 


m 


MATERIAL  -white  THERIIaTROL  PA  I NT  ( 2A- I 00  ) ON  FIBEPGlASS 


property  -absorpt ancf 


FNVTPONMFNT  s 
9S  PERCENT  R.h.  9S  DLG  F 
( V>  OF  G C) 

F HOURS  ABSORB  T ANCt 


.0 

. 1 67  + 00 

1^.0 

.171 +00 

.0 

. 1 67+00 

12.0 

. I 78  + 00 

.0 

. 1 89  + 00 

2r.(i 

. 1 9 9 + 00 

. 0 

. 1 67+00 

2h  . (• 

. 167+00 

.0 

. 1 64+00 

72.0 

. ! 73  + 00 

.0 

. 1 78  + CO 

72.0 

.18  1 +00 

ENVIRONMENT  fe 
9S  PERCENT  R.H. /SALT  AIR 
9S  DFG  F (IS  DEG  C) 

F HOURS  ABSORPTANCE 

1 .0  . IS2+00 

12.0  , I 8S  + 00 

I .0  . I S 2 + 0 0 

12.0  .182+00 

I .0  . I S2+00 

29.0  .I9R+00 

• .0  .147+00 

29.0  .189+00 

I .0  .IS2+00 

72.0  .186+00 

I .0  .181+00 

72.0  .1 89+00 


ENVIRONMENT  7 

WATFK  IMMERSION  AT  70  DEG  F 
(?l  DEG  C) 


F 

HOURS 

ABSORPTANCE 

1 

.0 

. 1 M + 00 

.s 

. 1 89+00 

1 

.0 

.202+00 

.s 

. 1 9 S + 0 0 

1 

.n 

.198+00 

2.0 

.189+00 

! 

.0 

.193+00 

2.0 

.189+00 

i 

.0 

.199+00 

29.0 

. 1 80+00 

1 

.0 

.191+00 

29.0 

. 1 79+00 

ENVIRONMENT  8 (CD) 
GASFOtlS  OXYGFNt  70  DEG  F 
(21  DEG  C)  I , E-03  TORR 


F 

days 

ABSORB  'ANCE 

1 

.0 

.209+00 

9.2 

. 191+00 

1 

.0 

. 1 94  + 00 

9.2 

. 170+00 

1 

.0 

. 194  + 00 

ISO.O 

.209+00 

1 

.0 

.209+00 

ISO.O 

.209+00 

.SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS  ( VO!  T) 
.ACCURACY  OF  measurements  IS  FSTIMATFD  TO  BE  + -.02  UNITS 
,THF  DEPENDENT  VARIABLES  ARF  IN  SCIENTIFIC  NOTATION 
THF  E + OI  ETC.  IS  ThE  EXPONENT  OF  10 
,THF  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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ERUL-  MM1TC  THERMATROL  PAINT  (3A-100)  ON  F 19ER&LAS 


PROPERTY-  OClTA  ABSOPPTANCF 


UiaOIIOIMISBBiaillllBlllllIBBIlRlBIII 
|lBBIBBIBfllBBBBBBBBBBBBBBBBBB8l BBBBBlI 
I IB  BIB  BBBIIIIIIB  ■•■■■■■■■■  ini  ■■■■■■■I 

liBBiBaBBiiiBaBaaiaaiaataiaiaaiaBiaail 

llBBaiB«IIIBBBIIIIBBIIBIBB>IBBIIBaill| 

JlBBBBBIBBISBBBBRIBBflBBIBBBIBIIBIBBBlfl 
llBBIIBIBBIBBBIBBIBBIBBIBBlIBBIBBIIIll 
UBaiaBiBBiBBBiaBiMiBBaaaaiaaaiBiBiil 
niiiiBiaBiaiBiiaaiBiiBBBBiiBBiaaaaaal 
MBBIBBaBBI alias BBBBIBBBBBaiBBI Bill! al 
diaaiaaiaaaapaaaaaaBaaaaaaaiaaiaaiaaal 
liaBaaiaaMakiaBaaiaaaaaaaaiaBiaaaBaal 
liaaiaaiaiiaaaftiaBiaiBiaaiaiBaiiBaaBBl 
liBflaaaaBBiar:«aaiaaiBBaBaaaBBiaBBBBal 
|iBBaBaiBai^aaiaa»;r<BBaBaaaBaiaBiBBil 
Iiibibi  iafiaraiaiaBBiBkf:*MBaiaaaaaal 
liBBiBBPjaiBaaiMaaBiBiaaaai»;*aaiin] 
|iBBiB^aBaaaaa8ai«aaiaaaaaaiaaiaa*.?«l 
liaaraMaBiBBBBBaBaaiaaBaaaiaataBBBaal 
liB^iBaaaaiaBBBBaiaaaaaBBBaiaBiaaaaail 
paBBiaiiBiaBBiiBiaaiiaiBaaiBBiaaiBBal 
aairraBi* ?BBir-aaa*?BiB~?aBft  ^bbb; 
hBBaaaiaaRHaaiB«aaaRaaiaaiiaBBaaaBBa| 
|BBBaBiaBBiBaBBBBaaBiaaaaaaaaaiaaaBBal 

Iibbiib man 

IiBiiaaaaBiaiaBiBiaBaaaaaaaiBaaaaaaaal 

|iiBBBBBaBiiaaaiaiaaiaaaaaaaBBiaBaBaa| 

liaBaBBiaaiBBaaBBiiBiaiaBBiiBBiaBaaaal 

liiaaiaaBiiiBBiaaiaiiaiBBiaiBBiaaiaial 

liiBiBaaBaiaBaiaaiBBiiBBBBaiBBiBBaaail 

diBaaBBaafliBiBiaaiiaiBBiBiiaBBaaBaaiil 

llBBaBBBBBIBBBaaBiaiiBBBBBBIBBIBBaBail 


jiBaiBBmaBti«?aaaBBaBB«BBBaBaaiaiBiBl 

liiManiHMiiifiiaBBiiimiiiiiinal 

Imiat  T4BiBBBiBBB«BBaii'asaiBBiBBiBBiJ 
JiBBBBM0aaaaaiaaaBaaaaak?aBaBafiBaaaa| 
lBBBiB'«4aaiaaaaaBaaaaaaaaaa;aaiBaaaaal 
I aaaaa  aaaav  aaaaa aaa  at aaaaa  aa a^ataataal 
liBiiriaiiiiBiifliaiia;iiBaiaBmMiaB| 
RiaBiiaBBaaBaBiaaiiaiaiiBBaaaaaaab?aB| 
UiaaiBaaaBaaBaiaaiaaiBBaaaB8Baiaaaafc'| 
laaaMBaaaiaBaaaaiaaaaaaaaaaBBiaBBaaal 
liBiaiiiBaiiaiiBaiaBamBiBiiaaBBaaBil 
|iBaiaaaaBiBaaaBBiafliaaiBaaaaaiaaaaaal 
lia'JiaaiaMBBaaiBaiBBaaaaaaaaBiBaaaaal 
OiaaiaaaaaBaaBaaBaaBaaaaaaaaaaaaaaaaal 
lirBiiiaiiaaiBaBBiBBiaaiaBBiiaaaiaBiBl 
la  laaBfiaaBaBBBaaHBaaaaaaaaakaaaaaaafl 
|«aaiBaHBiBBBBa|aBaaBaaaaaaaaaaaaaakJ 

f <aaiaBBiBaaBBiBBiiBaaaiaaaiaaiBaiaaal 


■■■  ■■■aaa. 


■aar  ■■■  raaar 

sBiiBaiM«aBBih»iaaaaaiaaaiBBi«iiBBa 
aaaaaaaaaiaaaaB^aaBaaBiaaaaaaiaaaaaa 
iiiiiiiiiiiBiifiiBBiaBaaaiaBiaaaiiaa 
■BaaaaaaaiaaaaiBiaBfaaaaaaaaaaaaaaaa 
aaaaa aaaaa aaiiaaiaBaaaaaaaaaai aaaaa a 



iiBiaiaiaiaiaaBaiBBiiBiaaaaaiiaaiaaa 
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iBaiaaaaaiBBBBaBiaaiBBaaaaaBBaaaaBaa 
bbbib aaaaa BBBiBaiaiiBBiBaaaBBaBBaBBB 


ENVIRONMENT  5 
95  PERCENT  r.h  95  OCO  F 
<35  DEG  Cl 


ENV IRONtCNT  6 
95  PERCENT  R.H. /SALT  AIR 
95  OEG  F (35  DEG  Cl 


WlJaaaaaaaaaa 


Iaaaaaaa 
■■■■■am 
■■■■■■■ 
■■■■■■■ 
■■■■■■■ 


a ■■■■■I 
■■■■■■I 


■■■■■■■■■I 


!■!«■■■■■■ 


■ ■■■■■I 
■■■■■■I 


■■■■■■■■■ 

-«■■■■■ 

aaaaM»z 


■■■■■aMZ"| 


J BBBBBf ■■BBBBflBaBHflaBBBBBBRBBBBl 
laaaaaBaassBaaaaaasaRaasaaaaaaa| 
laaaaaaaBBaaaaaaaaaB*»4aaaaHaaa| 
laaBaBaaBaBaaaaaaaaaaaMaaaaaaal 
I ••BBBBRBBBBBBBBBBBBRBBBBBOBBBbI 
JaaaaaaaaBBBaaaaBBaaBaaaaaaBaaal 
|aaaaaaaaBBBaaaaaaaaaaaaaaBaaaB| 
laaaaaaaaaBaBBSaa aBBaaaaaBaBflaB| 
I BIBB BBBBBBIIBBBB  BIBB BIBB BBBBBSl 
I ■aaBaaaaBBBaaBaBaaBaaBaBaaaaaa| 
j ■aaBaaaaaaBBaaaBBaaaaaBaaaBaBBl 
laaaBBaBBaBBaaaaBBaaaaaaaaaaaaal 
laBBBaiBBiiBBaHBBBBflHHHH 
lasaaaaaiaaaaai 
laaaaaaaaafliii 

Imaaaaaaai^^^^^^HIHI 
I a BIB aaaa  aaa a BIBB bbb aaa BB bibb bbJ 
I aaaa aaaaa bbb aaa aaaaa aaaaaaaap^l 
I aaaaaaaaaaaaBBaa BaaaaaBaaaa^at 1 
I ■■BaaaaaaBaaBBBaBaaaaaaaa^aaaBl 
Mibb  BBBBBaBBBBasBBiB  aaa  vaiiiaal 

Smai  aat f aar  aar  nr 
Maumfamaifi^aaioiaoiB 
BHM^^m^^tfiaaaaaaaaaaal 
■ S*  BlBBiBBl 
iaaaa  aaaiaaiaaal 


CNVIROtaCNT  7 

MATER  IMMERSION  AT  70  HE0  F 
<21  DEO  Cl 


EMVIROWCMT  B<CO> 
GASEOUS  OXVQEN.  70  DEO  F 
Itl  0E0  Cl  I .E-OJ  TOBR 


m 


LOCKHEED  MISSILES  & SPACE  COMPANY 


'■ATEMil  -WHITE  ThERNaTROL  PA  INT ( 2A- I 00 ) ON  MBERGLASS 


kKOPFHTy  -ahsorpt ance 


F.A'VTPONMfM  P (EF)  ENVIRONMENT  8 ( GH ) 

G/SFOI'S  F I . u 0 R I ' 1 F ♦ 70  DEG  F RS  PFRCFNT  R.H,  AlR/FLUOPlNF 

(?l  JFC.  C)  l.fc-ni  T 0 f;  R MIXTURE  AT  RS  DEG  F(3S  DEG  C ) * M hr 

' DAYS  ARSORPTANCE  F F P.P,  TORR  ABSORriANCE 


.0 

.20 1 +00 

1 .000 

. | 96  + 00 

R.2 

.20S+0U 

. 1 00-02 

.208+00 

. 0 

. IR4+00 

1 .000 

. 1 90  + 00 

R.2 

.20S+00 

. 1 00-02 

.20 1 +00 

.0 

. 1 R?  + 00 

1 .000 

.206+00 

1 SN.O 

. 1 88+0u 

.760+03 

sample 

DFSTROYFO 

. 0 

.200+00 

1 .000 

. 1 R4  + 00 

1 so.o 

.2 1 R+OU 

.760+03 

sample 

DESTROYED 

NOTE,  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS  ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  f-,02  UNITS 
.THE  DFPENDENI  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PHE-EXPOSHRt  DATA  ARE  MARKFO  WITH  I IN  THE  F COLUMN 
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MATERIAL-  k*H]TE  TMEPHA  TRQL  PA  | NT  ( £A  - 1 00  I ON  F !B£N[XASS 


PROPERTY  DELTA  ABSnPOTANCt 


ENV  IROtCNT  8(EFi 

gaseous  fluorine , 70  deg  f 
<21  DEG  Cl  1 E-03  TORR 


^97 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


This  pa&e  is  intentionally  blank 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


ADHESION  TEST  RESULTS 


l 


? 


Mutor-ial* : Thermatrul  Taint  on  Fiberclacs , TH-F 


l j 

ENVIRONMENT 

EXPOSURE 

PARAMETERS 

UOATTir. 
ARUir.TTOn 
( FERCFIJT 

No. 

DESCRIPTION 

Oj  or  ?2 
Partial 
Press. , 
Torr 

TEMP 

°R(°K) 

TIME, 

HR 

REMOVL’D, 

VISUAL 

ESTIMATION) 

66o 

L1S661 

2h 

0 

2 

Vacuum, 

wm ■ 

WHSw 

2k0 

0 

< 10"6  Torr 

mzm 

l@3l 

2k0 

0 

BvSI 

2h0 

0 

lil 

2kO 

0 

200° F (93°C) 
40*  R.H. 

24 

0 

3 

72 

0 

240 

0 

95*  R.H.  at 
95* P (35#C) 

12 

0 

5 

24 

0 

72 

0 

95+  R.H. /salt 

12 

0 

24 

n 

6 

Air  at  95°F(3?C) 

u 

72 

0 

H 

Water  Immersion 
at  70° F (21*C) 

0.5 

0 

D 

2 

0 

1 1 

2U 

0 

8c, 

Gaseous  Oxygen 

10“3 

100 

0 

<1 

at  70*F  (21#C) 

10^ 

36oo 

0 

8e, 

Gaseous  Fluorine 

10*3 

100 

0 

f 

at  70° F (21*C) 

10~3 

36oo 

15/13** 

8g» 

9511  R.H./Fo  *t 

10*3 

4 

0 

Destroyed  in 
environment 

mm 

95* F (35*C7 

760 

4 

* See  Table  5 for  complete  1 dent  11*1  cation  of  test  material  (Volume  I),. 
**  Two  specimens. 
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' ' A T E H 1 A |_  -1M  hl.ACK  VPLVf-'T  PAImHSFRIFS  401))  ON  A L.  < ^ * T *'■  i ■ ■ ' 
PROPERTY  -HEIGHT 


F *•  V I PONMP  f T I 

cn:n-<r;|  , ? rj  deg  f (?|  DPG  f) 
F UAYS  GRAMS 


I . 0 

l G . 0 

I .0 

i n.o 

I .0 

I S 0 • C1 

I .0 

I SO.G 


. 462in+n? 
.W62?n  + r'? 
. R6  I 0 U ♦ G 2 
.46090+02 
.46160+0? 
.46140+0? 
.44660+0? 
,44640+0? 


F*V  i pnn||i[h  J P (AH! 

VAC'I.M#  I.E-06  TOR  R . 200  F 

(91  opr,  c ) 

F HOURS  GRAMS 


I .0 

?4.0 

I .0 

24.0 

I .0 

240.0 

I .0 

240.0 


. 4*  I 7(i  + n? 
.46060+0? 
. 444^0+0? 
.442R0+O? 
.44790+0? 
,4S7 I o+n? 
.44210+0? 
.44  I 10  + 0? 


ENVIRONMENT  2 

( HCDE  ) 

ENV I RONMENT 

1 

HUM,  l 

.E-06  TOHR 

, EXPOSURE 

HIGH 

temperature  v 

200  DEG  F 

F ?4  U 

HR 

(91 

DEG  C)  40  PERCENT  R.H. 

DEG  R 

DEG  K 

GRAMS 

F 

hours 

GRAM* 

_ 

.44790+0? 

1 

.0 

.44960+02 

660. 

167. 

.44710+02 

?4  • 0 

.44860+0? 

m 

m 

.44210+02 

1 

.0 

.46080+0? 

660 . 

16  r. 

,44110+02 

24.0 

.44990+02 

m 

m 

.44410+02 

1 

.0 

.44420+0? 

4in. 

294. 

.44110+02 

72.0 

.44410+02 

m 

- 

.44070+02 

1 

.0 

.47200+02 

sm. 

294. 

.44000+02 

72.0 

.47070+02 

• 

• 

.44700+02 

1 

.0 

.46100+0? 

mn# 

78. 

.44490+02 

240.0 

.46170+0? 

• 

- 

.44640+02 

1 

.0 

,46970+02 

1 nn. 

78. 

.44460+0? 

240.0 

.46820+02 

• 

m 

.44960+02 

17. 

?l . 

.44940+02 

• 

• 

•46160+T? 

17. 

?l . 

.46290+12 

NOTF.  .SFE  TABLE  4 FCp  IDENTIFICATION  OF  test  MATERIALS! VOL  1) 
.AfCUPACV  OF  MFASLREMENT5  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  APE  IN  SCIENTIFIC  NOTATION 
THE  F+OI  ETC.  IS  THE  EXPONENT  OF  10 
•THE  PRE-EXPOSURE  DATA  APE  MARKED  PITH  I IN  THE  F COLUMN 
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HATEFUL-  3M  BLAC*  VELVET  PA 'NT  < SERIES  *00)  ON  ALUMINUM 


PPOPCRTy-  OClTA  NflGHT 


£NV|R»#«NT  l 

CONTROL  . 70  OCG  f (at  OCG  c> 


CNVlROAtCNT  ?(ABt 

VACUUM.  | £-06  TOR*.  aOO  OCG  f 

<93  OCG  C > 


J 

k 


3> 


CNvmoMCNT  ttacoci 

U*.  t.C-06  TQM.  CXR09UMC 

time  z*o  mm 


CMVlMOiCMI  s 

MIOM  TD9CMTUC.  IMKOr 

IN  HO  Cl  HO  MCMCCMT  M.M. 


> 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


, » v 





■■ 


/ • #■ 


•’ATfe-HUl.  -3M  BLACK  VF.LVF.T  P A ! \T  ( SfR  I F.  S 40(1)  ON  ALUMINUM 


PROPF  WT  i -vHGhT 


F w V I P 0 N M F M T S 
9S  PERCENT  R.H.  9S  DFG  F 
<3S  OF G C) 


ENVIRONMENT  6 
9S  PERCENT  R.H. /SALT  AIR 
9S  DEG  F ( 3S  OEG  C ) 


F HOURS 


GRAMS  F HOURS 


GRAMS 


.0 

.461 30402 

12.0 

.460 1 0402 

.0 

.46)00402 

12.0 

.46030402 

.0 

.4S640402 

24.0 

.4SS804Q2 

.0 

.46 1 50*02 

?H.O 

.46130*02 

.0 

.46700402 

72.0 

.46660402 

.0 

.46180402 

72.0 

.46140402 

.0 

.4646040? 

12.0 

.46430402 

.0 

.MS  1 8040? 

12.0 

.MSI  3040? 

.0 

.4S740402 

24.0 

.4S770402 

.0 

.46490402 

?4.0 

.46S70402 

.0 

.MS  1 40402 

72.0 

.4S2S040P 

.0 

.4S600402 

72.0 

.4S68S402 

ENVIRONMENT  7 

WATFR  IMMERSION  AT  70  DEG  F 
(?l  OF G C) 

F HOURS 

I .0 

.S 

I .0 

.s 

I .0 

2,  0 

t .0 

2.0 

I .0 

24.0 

I .0 

24.0 


ENVIRONMENT  8 (CO) 
GASEOUS  OXYGFN*  70  DEG  F 
(21  DEG  C)  1.6-03  TORR 


F 

DAYS 

GRAMS 

1 

.0 

.4S6I0402 

4.2 

.4SS60402 

1 

.0 

.46SRG402 

4.2 

.46480402 

1 

.0 

.46910402 

ISO.O 

.4688040? 

1 

.0 

.46600402 

ISO.O 

•46S60402 

GRAMS 

•4S870+02 

•4S870402 

•46340402 

•46340402 

.46820402 

.46680402 

.46870402 

.46710402 

.46170402 

•460S0402 

.46640402 

•46490402 


NOTF.  .SFE  TAHuE  S FOR  IDENTIFICATION  OF  TEST  MATERIAlS(V01  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-  2 PERCENT 
.THE  DEPENDENT  VARIABLES  APE  IN  SCIENTIFIC  NOTATION 
THE  F.40I  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MAT£RUl*  3*  BC*CX  VELVET  PAlNTiSCRICS  *00 » ON  ALUMINUM 


PROPERTY-  OClTA  mCJ&hT 


|iaiaiiiBaiiiiiiiaaaiiBiaiaaiai 

lllllllllSIISKlIlllinHIIIIIIIIIIIll 

liiiiiiMiiiaiiiiiiiiiiiiiiimiiiiiil 

liiiaaamvaiaiiBaa •iimiiiaail 

liiiiiiiiiaiiiiiniiiMiiiiiiiiiiiiiil 

liiiiiiiiiaiaiinmiiiiiiiiiiiiiiiial 


|iaiaaaaaaaiai|aa»aaaaaaaaaaaaaajaaia| 


liaiaamiiiiiiiBaiaaaaiaiBiaiiBliiiil 
liiiiimiiiiiaaBBiiiaiiaiiiiiiiiiiail 
llBBBBflBBBBBBSBBBBiBBBBflBBBflBBfliBBflBBl 
MBBBflBBBBBBBBBBBBBBBBBBBIflflBBBBBBBBB| 
aiar  aaa  ibb.  bbb*  aai  aaa  ih. 


Ik 


imam 


BIBIIll 


BBIBBJ 

luiaiaiaai'jiaaaiBiiiiaaiaaa^^^^H 
IflB^BiaBBlAfaiBBBBlIBBBIIIBaiflBBBBBBl 
limMBlAaiiBBIBnBBBBBIIBflBIBIBBBBl 
lllBimmBIBBBBBBBlBIBIBfllflllBBBBBl 
him  iraaiiiiaiBBBiaiiBBiaBBBBBBBaail 
IBIBaiaBBBIBBBBBBBBBBBBIlIBBBaSBBBBlI 
IIIIIIIIBIIIIIIIIIIIIIIIIIBIIIIIMIll 
IBIIBMBBIIiaiaBBBBBBfllBIBfll|IBlHIB| 
iiiBmaaiiiiBiaaaaaiaaiflmiiaaiBial 
IIIBIBBIflllllBIBBlIBBIBflllllBlIIBBIll 
IIBIIIBIIBIflllllBIBBIIIlIBBlIIIBIBIll 


laaoiiiia  ■■aBaBaaBiiaaaaaaJ 

I ffiSEMM 

^Haaa  ■■■■■■■■■■■■■»■  aa^| 
JaTtaaa  aaaaaaaaaa  aaaaaaa^H 

ISJiiiiiiiiiiiiiiiiiiiil 

llSiiiiiiiiiiiiiiii 


llBBBIIBIBBBIIBBIBBBIBBBBIBBBnflB«BBBJ 

llBBBBBBBBBBilSIBBBBBBflBlflBBBIBIIV?;«| 


llBIBBflBBBBBPBBBBIBIBIBBHBBR*;«flBIB(] 

llBBBBIBBBBBIBBBIBBBIlRBStMfllBBBBIBBl 

llllIBBaaBaiaiBBB’iWaBflBBBBBBBBillBBl 


llBBBIiaBaiirUaflBflBaflflBBIBBIIIBtBflBlI 

llBBBBBBBBBailiiiiBBBBBBBBiiBBBlBBBBBl 


I IBB  Bl  BIB  IBM  BUB  BIBB  aBIBIBBBBBBBBIBBl 
llBIIIBIIBf  flimiHBIIIBIIIIfllBIlIBBlI 
|iaBiimiiiiiBiiaiiBiiiBiiiiiBBiiiaBl 


liBa^ffaaiiiiiimiiinaiiiaaBiaiiad 
liiBii'iaiiaaiaiiamiiiiiiaiiaiiiaail 
llBBUf  1IIBIIiaillBBIIIBBiaBBBBaiBail| 
|llllBlfBIIIIIIIIIIIIIBIBIMIIIBBIIIB| 


| IIIIIIIBIIIJIIIBIIfllllBIIIBIBBBIIIll 

IlIBBIBIBBiniBIIBIIUliaiBliaaflaiBBBl 

liaiaaiaiaiiiiaataiaaimaiaBaaaiiBBil 


IIIIIIBIBIBIIIIIIIIBBIIIIIIBBIBI I 

liaiiiaBaiBiiiiBiflaBflaiiaiBBiBBBBBaiil 

lllllllBBBIIIIBIIIBBIBIIIIilllllllflBl| 

liaaaaiiMiiaiaiaaaaiaiaaiBBaiaaBiiaal 

|immaiBiiiaiiiiiBiBaiiiiBaflUiiaB| 

|lllBlimiailBBIIBailBBIIilB«Blfl|Blfl| 


TIME.  MRS 

TINE , HRS 

CNV!RON»CNT  5 

CMVIR0MCN1  B 

95  PERCENT  R.M  95  0C0  f 

95  PERCENT  R.h./SALT  *1* 

m oto  ci 

95  HO  r (15  HO  Cl 

|aaiaaaaaaaaiaiaBiaaaaaaaaaaaaa| 

|BaiiiaiaiiaiBflaaiaaaBaaiiiaaaa| 

laiBaflaaaiaaBaaaaaaaaiiaaiflaBaal 


•■aaBaflaBBaBBaaaiaiBiaaaaaiflaal 
laaiaBaaaaaaaaiaaaaaaaaaaaif aaal 


j '«ib tail aiaa aaaaaiiaiaaiaaaaaal 
a la  a 


I baaa a aaa a aaa aaaalaaaiaaa aiaaaal 
liaiaiaiaaiiiiiaiiiaaiaaiiaaiial 


m 


‘UN*** 


UTRBIAL  -1M  ((LACK  VELVET  PAlNT(SFRIES  40U)  ON  Al  UM I Nl)M 


(PynPFHTY  -wf  I fjHT 


ENVIRONMENT  8 {EF> 
GASfOi'S  FLUORINE.  70  DEC.  F 
(?|  i)F G C)  I.E-Ul  TOKH 

F l)AYS  GRAMS 


.0 

.4S760+02 

4.2 

.4S7I0+02 

.0 

.448S0+0? 

4.2 

.44800+02 

.0 

•4S640+0? 

ISO.O 

.4SS00+02 

.0 

.4S760+0? 

ISO.O 

•4S660+02 

ENVIRONMENT  ? (GH) 

9S  PERCENT  R.H.  A I R /FI  l <0 R INF 
MIXTURE  AT  9S  DIG  F(1S  DEG  C).4  HR 


F 

F P.P.  ' 

TORN 

GRAMS 

1 

.000 

.4S210+0? 

. 100-02 

.4S2?0+02 

1 

.000 

.461 10+02 

. 100-02 

.46090+0? 

1 

.000 

.4S490+0? 

.760+01 

SAMPLE 

destroyed 

1 

.000 

.4S0I0+O? 

.760+01 

SAMPLE 

oestroyeo 

NOTE • .>FE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS (VOL  I) 

.accuracy  of  measurements  is  estimated  to  BE  2 RERCFNT 
.The  dependent  variables  are  in  scientific  notation 

THE  £+01  ETC*  IS  THE  EXPONENT  OF  10 
• The  PRE -EXPOSURE  DATA  ARE  HARMED  WITH  I ffl  THE  F COLUMN 
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ft&YmsjiZs  ‘--stiff 

* > 


or 


i 


HATtBIAL-  JH  BlaCk  vtLVfT  PAjf,;iSC*ICS  *-*00 » ON  ALlHINlpi 


PPOPCPTr-  OtLTA  WEIGHT 


iinmiiinimminNiiHH 

S8S5  S525 52SS  5S5SSSSSSS8S5SS8SS 

I::::::::::::::;:::::::::::::: 

MBIII IIBIIIUIIRIIIHII 

filllBBItBSlimilllBIBIIIMI! 

iaaaaaiaaaaaaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

■ ■■■iaaBIHMMMa»P«BBlBMBBB 


laaaaiaiBBaaaiaaaiaaaaaai 
T aat-aj 


laaaaaaaaaaiaaaaaaaaiaaiaiaiaa 
naaaiaaaaaaaaaaaiaaaaaaaaaaaaa 
> aaaaaaaaaaaaaaalaaaBaaiBaaaaa 
h»kr«aiaauaaaaaaaaaaaaaaiaaaa 
laaaiBtZ'iliaaaaaaaaaaaaaaaau 

Wnaaaaaaafe»?«aaaaaaaaaaaaaaaa 
■aaaaaaaaaaaat%?«aaaaaaaaaaaa 
aaaaaaaaaaaaaaaiaa»^?«aaaaaaav 
aaaaaaaaaaaaaaaaaaaaan.;«aaaa 
laaaaaaaaaatiaaaaaaaaaaaaaa**' 

aaaaaaaaaaajpaaaaeaaaaaaaaaaaa 

aaaaaiaaaaflMaaaaaaaaaaaaaaaa 

aaaaaaaaaavfaaaaaaaaaaaaaaaaaa 

aaaaaaaaaaiiaaaaaaaaaaalaaaaaa 


CNVIMQMCMT  IMCri 

oabcous  nuoaiK.  ?o  oca  r 
tat  SCO  Cl  i.i-oi  tom 


MATERIAL  -1M  BLACK  VELVFT  PA  I NT  ( SFR I E'S  MOD)  ON  ALUMINUM 


PROPFRT v -EMITTANCE 


environment  I 

CONTROL*  70  DEG  F <2|  DEG  C) 


F 

DAYS 

EMITTANCE 

1 

.0 

.401 + 0C 

10.0 

.901+00 

1 

.0 

.901+00 

10.0 

• 902-fOP 

1 

.0 

.902+00 

1 

150.0 

.906+00 

.0 

.906+00 

iso.o 

.9(1+00 

ENVIRONMENT  2 (AB) 
VACUUM*  I.E-U6  TORh*  200  DEG  F 
(91  DEG  C) 


F 

HOURS 

EMITTANCE 

1 

.0 

.910+00 

24.0 

.909+00 

1 

.0 

.910+00 

24.0 

.909+00 

1 

.0 

.908+00 

240.0 

.908+00 

I 

.0 

.901+00 

240.0 

.901+00 

ENVIRONMENT  2 ( BCOE ) 

VACUUM,  I.E-06  TOHR*  EXPOSURE 
TIME  240  HR 


NOTE, 


ENVIRONMENT  1 

HIGH  TEMPERATURE.  200  DEG  F 
(91  DEG  C)  40  PERCENT  R.H. 


*.G  K 

DEG  K 

EMITTANCE 

F 

HOURS 

EMITTANCE 

m 

- 

.908+00 

1 

.0 

.902+00 

660. 

167. 

.908+00 

24.0 

.906+00 

“ 

_ 

.901+00 

1 

.0 

.902+00 

660. 

167. 

.901+00 

24.0 

.906+00 

“ 

- 

.901+00 

1 

.0 

•901+00 

510. 

294. 

.909+00 

72.0 

• 907+00 

m 

m 

•905+00 

1 

.0 

.901+00 

sin. 

294. 

.909+00 

72.0 

.908+00 

— 

* 

.907+00 

1 

.0 

.901+00 

140. 

76. 

.905+00 

240.0 

•905+00 

«■ 

* 

.908+00 

1 

.0 

.901+00 

140. 

78  • 

.907+00 

240.0 

.907+00 

• 

m 

•901+00 

17. 

21  . 

•904+00 

m 

m 

.908+00 

17. 

?(. 

.910+00 

v 

•SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  Of  MEASUREMENTS  H ESTIMATE©  TO  BE  +-.01  UNITS 
.THE  DERENBENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  F+OI  FTC.  IS  t*€  EXPONENT  OF  I© 

,THE  RRE -EXPOSURE  BATA  Al^^MARXF©  *ITM  } IN  THE  f COLUMN 


-;fe. 


'P'  ' 


Wr- 


F ‘ . '*  , , "s’*.*.  : • •’ " 


MATERIAL-  3M  BLAO  VELVET  PAIN!  (SERIES  MOO  ► ON  ALUMINUM 


PROPERTY-  DELTA  EHITTANCE 


■■■■■■■■■■■■■iisiiiiaiiVilifliBfel 

SiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiI 

IiiiiiiiniiiiiiiiiiiiiiiiiiiiiI 

iBBiiBBiBBBaBBiBBBaBBBBBBBBaKiil 

lBBBiBBBaBBiiBflBBBBBBiBiBi!«BBil 

BlIIIIIIIIIIIIIIIIIIIIKilUIIVl 
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laaaaaaaa'.saaaBaaaaBaaaaaaaaaail 
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|Bits«aBBBaaBBBBaBBaaaaaaBBBBBil 

HHBBBBBBBBBBBBBBBBBBBBBBBBBBBl 

LitiiiiiiiBirBiriiiraiKiinil 

Ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

|BBBBBBBBBaBaBBBaa!BBBflaBBBBBBl| 

9flBBBBBBBBBBBBBBBBiBBflflBBBBBflBfl| 

IbbbbbbbbbbbbbbbbbbbbbbbbbbbbbiI 

IbhbbbbbbbbbbbbbbbbbbbbbbiibbiI 

iBBBBBBBBflBBBBBBBBBBBBBBBBBBBflal 


BiBBaBBBBiBiaaBBBBBBBaBB 

bbbbbbbbbbbbbbbbbbbbbbbb 

BBflBBBBBBBBBBlBBBfflBBfiai 

IHBBBBBIHflBIBIBIflBBBBB 

bbbbbbbbbbbbbbbbbbbbbbbb 

jjjjjiijaaajjjjiiiijg 

iKuiii-uifliaimniiia 

iiifliiiaviuiflimiiim 

laaBiBiBniaBiBiaiBBBaaa 

SSSSKSBSSSSISSSSSSSUSS 


T IME , DAYS 

TIME.  HRS 

ENVIRONMENT  I 

CONTROL,  70  DEG  F <81  OEG  C> 

ENVIRONMENT  8<A8> 

VACUUM,  I.E-06  TORR.  800  OEG  F 
193  OEG  C> 

lllllllllllllllllllllilllllllllll 

]|IIB1IIIIIIIIIIIBIB|III|K||«II|| 

lllllllllllllllllllllllllllllllll 

llllllllllllllllUlllllllllllllll 

liiiiiiiiiiiiiifiiiiiuiuiiiiid 

liiiiiiimiiiiiiiiiiiPai'iiiiil 

hiiiaiiiiBiiiiiiiiruiiimiiiil 
klllllllllllllllir  fllllllllMIll 
^iiiiiiiiitiiiiniiiiiniiiniil 
kifiiiiiiiimriiimiiiiiiMil 
kuiiiitiiiir^iiiiiiitiiiiiiril 
nimnnirimmiiiiiiiinifl 

|iid| 

1 1 1 

■in  1l  ^iiiiiii  mil  iiiiiiiiiiiii| 

]iiiiMin«iiiiifliiflt«iiiniiiii| 

|lllllBIIBflllllllllllll|IIMIIIB| 

|llll|IIIBIIIIIIIIIBIIIBIIIIIIBl| 

lllllllllllllllllllllllllllllllll 

Biiiiiiiiiiiiiiiiiiiiiftiiiiiiinl 


W,  OCQ  m 
ENViROWCNT  fltCttl 

vacuum,  i c*n  Tom.  tmmm 

TIK  (XQ  m 


innnng 


ibibibibibSbbibibiibibbbI 

IBBBIBI^iBIBBIBIBIBIIIBB| 
■BMUtfflililHBBBBBBBB 
MlBlBBBBBiHHwilBBBBBl 


IfllBBBIBBBIBVBVVBI 

sSiBinSniinmi 


lirjBBIBlIBBflBBBBBBflBBflBBPl 

|lilllfllBBBlBBflllBIBBBIBB| 

If  bbbibibibibbbbibibbbibbI 

I iBBBIBIBBBIBBIBIIIBIBIBBl 

IibbbbbbbbbibbbbbbbbbbbbbI 
i ■■■■■■■■  nil 

llBBBIBIBVBIBBIBIBIBIBIBBl 

■fill 


OfflftOffCNT  s 

Him  TomAruRt.  mo  on  r 

its  on  ci  no  nw  m.m. 


LOCKHfCf  ; 


MATERIAL  -1M  BLACK  VELVET  P A 1 NT  ( SFR  I F S ULUl  ) ON  AlUMINUM 


RROPFRT Y 

-OMITTANCE 

FMVIHONMENT  s 

ENVIRONMENT  6 

9S 

percent  m.H. 

9S  DEG  F 

9S  PFRCEnT  R. 

h./salt  AIR 

! IS 

DEG  C) 

9S  OFG  F ( IS 

DEG  C) 

F 

HOI  IRS 

EMITTANCE 

F HOURS 

EMITTANCE 

1 

• 0 

.902+00 

1 .0 

.904+00 

12.0 

.904+00 

12.0 

.909+00 

1 

.0 

.902+00 

1 .0 

.900+00 

12.0 

.904+00 

12.0 

.906+00 

1 

.0 

.900+00 

1 .0 

.901+00 

24. 0 

.902+00 

24.0 

.900+00 

1 

.0 

.90 1 +00 

1 .0 

.904+00 

24.0 

.902+00 

24.0 

.900+00 

1 

.0 

.902+00 

1 .0 

.899+00 

72.0 

.90 1 +00 

72.0 

.904+00 

1 

.0 

.902+00 

1 .0 

.900+00 

72.0 

.902+00 

72.0 

.901+00 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATER  IMMFPSION 

AT  70  DEG  F 

GASEOUS  OXYGEN. 

70  DEG  F 

(21  OEG  C) 

(21 

OFG  C ) 1 .F- 

01  TORR 

F HOURS 

EMITTANCE 

F 

DAYS 

EMITTANCE 

1 .0 

.900+00 

1 

.0 

. 90S+00 

,s 

.901+00 

4.2 

.908+00 

1 .0 

.902+00 

1 

.0 

.901+00 

.s 

.901+00 

4.2 

.906+00 

1 .0 

.901+00 

1 

.0 

.901+00 

2.0 

.901+00 

ISO.O 

.907+00 

1 .0 

.902+00 

1 

.0 

.902+00 

2.0 

.901+00 

ISO.O 

,904+00 

I .0  .9CS+00 

24.0  .904+00 


I .0  .907+00 

29. 0 .906+00 


NOTE.  .SEE  TABLE  S FOB  IDENTIFICATION  OF  TEST  HATER  I ALS  ( VOL  M 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-.01  UNITS 
.THE  DFPENDENT  VARIABLES  APE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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liiimimiiiiimmiiiiiiiiiiiiiiil 

SltlllMIIIIMIIIIIIIIIIIIIIIIIIIIItll 

|»miiinniiimlmtmiitiiiiiia 




litiiimiiimiiiiinttiiiiiiiiiinifl 

liiiiimiiimimiiniiiiiiiiiiiihl 

liiiiiiiiiiiiiiiiiiiimimimiiiiil 

amnuiiiiiimiiUHiMimimiiil 


IIIIIIIIIIIIIIUnilllllllllllllHIlH 

imiriiiiiiimiiiiiiiiiimiiiiiiil 
Immmiiiiiiiiiiimiiiimiiiiiil 
llllirilllllllllHIimilllllllllllPl 
I inn  iiiiiiiiiiiiiihiiiiiiiiiiiiiiim 
9llllMlllllllllllllimilll|UHIIIll 
iiimimmiimiimiiiiBmiii’il 


iiijiirimimiiiiiiiiiiiiiiiiUHl 

iiiiiiiiiiiiiiimmiiiiiiimiiiiii 
hriiiiiimiiiiifNiiimimsiiiiiil 
|iriiiiiikiiiiiiiGiiiiiiiiisniiiiii| 
Iniiiiuiiiiiiimiaiiiii^iiiiiiiiiil 
IriimiiNiimmmii'iiiiiiiimil 
fiiiiiiiiikUiiiiiiiiiMiimiiiiiiil 
j mr  iii  iii'  iiimii  iii  iiiliI 
iiiiiiiiiiiMiiiiiuiiiyiiiiiiiiiiil 
liiiiiiiiiiiiiiiisuiiiilliiiiiiimil 

jlllllllllllllKIIIIIIIIIIIIIIIIIUIll 

liiiiimiiii'.iimiiiimiiiiiiiiiiil 

llllllllllllHllllllllllllllllllllllll 

liiiiiiiiiiiiiiiiiiiiiiiiiiiimimil 

IlllllllllllMllllllllllllllllllllllll 


laliiiiiSiiiiuiiHB^ 

|BflBiBBfBBRiiflUBBflBBBBBB| 

SmiiiaBiluHiHmuail 

laiBaiaaiaiBHaiMiiBBiiil 

llBBIBBBBflBBflBBBiBBBBMBBl 
BBBBBBBBBBBBBBBBBBBflfeilBl 
QBBBBBBBBIIfliflSIlBiaBBBBfll 
llBaiBIfiBBBlIBBBBBflBI BaBal 

|"bvbbbibbivbbbbbbbbbbbbb| 

LMBBBBBBBBiBBBBBBBBBBBBl 

■■■■■■■■■■■bbbbI 

QbbbbbbbbbbbbbbbbbbbbibbbI 

Is8ss:::::::s:::8s:::s::s 


lllllllllllllfellllllllllllRIIIII 

QiiiiiiiibbiiiibiiiiivibbiiiiiiI 

llll»lllll|IIIIIIIIIIIIIIIIIIIB| 

liiiiiiiiiiiiimiiiimiiiiiiil 

IiiiiiiiiiiiiiiiiiiiiiiiiiiiiibI 

BiiiiiiiiiiiiiiiiiiiiniiiaiiiM 

llllllIBBlIBBIBBIIBIIllllllllBlI 

liaaaaaaRRaaaaaaaaaaaBaaaaaaaail 
naaaiaaaRiaiiaBaiaiaaiaaaaiBBvl 
I laaRaBaaBRaaBRRaaaaaaaaaanaaij 
iiiiiBiiiiiimBiRmaiiRimil 
I ihbb  aHBaaaaB  BaaiaRaa ibbi bbbhbb| 

HRRIIIBIHBBlIRRHRRRBVHBBRRRRlI 
|k iiK  iaiiiK  iai  ni  iirii;  j| 
liaaiaaaiiaaaiBaBaaaflaaaiBaBBaal 
iBiiiaiiiRiiiaaiiaaiiBRBiiiaial 
QiaaiBBai||BiiaBiBaaaaaaiiBi;Bal 
| laiiBiaifiiiiaBRaaBi iiii aaaflBBl 
litaiiBBiiaaiBaaf  laaiaaiinaBial 
liiiimiiiimaimifluiiiiiial 


MATERIAL  -1M  ULACK  VELVET  PaINMSFRIFS  400)  ON  ALUMINUM 


PHnpFRiv  - 

EMITTANCE 

f.  ,v  v 1 P 0 N m £ N T 

8 ( EF  ) 

FNV I RONMfcNT 

8 (GH) 

GASEOUS  FLUOrtlME* 

70  DEG  F 

9S 

PERCENT  R.H.  AIR/FLUORINE 

(2  1 DEG  C ) 1 .E-03 

TORK 

MIXTURE  AT  9S  DEG 

F(3S  DEG  C 

F DAYS 

emittance 

F 

F P.P.  TORH 

emittance 

1 .0 

.902+00 

1 

.000 

,906  + 00 

4.? 

.904+00 

. 1 00-02 

.903+00 

1 .0 

.902+00 

1 

.000 

.904+00 

4,2 

.903+00 

. 100-02 

.902+00 

1 .0 

.906+00 

1 

.000 

.904+00 

1 SU.O 

.906+00 

.760+03  SAMPL 

e destrc%  r- 

• .0 

.909+00 

1 

.000 

.902+00 

1 SU.O 

.91 0+00 

.760+03  SAMPLE  DESTPOYFD 

NOTF,  ,SFE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS(VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦-.0!  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  NlTH  I IN  THE  F COLUMN 

510  , 

se 

* s-v  , . 4 'jah^  *3 * & % -'5 


■ .% 


5' 


material-  JM  black  velvet  paint<series  modi  on  aluminum 


property-  delta  EMiTTfcNCE 


) 


ENVIRONTCNT  8<Ef  1 
GASEOUS  FLUORINE.  *70  OEG  F 
121  DEG  C»  l.E-OJ  TORR 


ATfc  P I Al  -*M  BLACK  VELVET  PAlNlfSEPIES  40U  ) ON  A!  UM  I N UM 


PROP  p' MTV  -ahsorptance 


FfiV  I NONME  NT 

1 

ENVIRONMENT  2 (AH) 

CONTROL , 70  DEG  F 

(21  DEG  C) 

VACUUM,  I.E-06 

TORR,  200  OFG 

(93 

OF  G C) 

F DAYS 

ABSORPT  ANCt 

F 

HOURS 

AHSORPTANCE 

1 .0 

.97S+0C 

10.0 

.966+00 

1 

.0 

.970+00 

1 .0 

.970+00 

24.0 

.970+00 

10.0 

.967+00 

1 

.0 

.970+00 

1 .0 

.970+00 

24.0 

.970+00 

1 SO.O 

.968  + 00 

1 

.0 

.97S+00 

» .0 

. 9 7 0 •>  0 0 

240.0 

.970+00 

1 SO.O 

.973+00 

1 

.0 

.970+00 

240.0 

.970+00 

ENVIRONMENT  2 (8CDE) 

ENVIRONMENT  3 

VACUUM, 

1 .E-06 

TORR.  EXPOSURE 

HIGH  TEMPERATURE.  200  DEG  F 

TIME  ?40 

HR 

(93  OEG  C)  i 

40  PERCENT  R.H. 

F DEG  R 

DEG  K 

ahsorptance 

F HOURS 

AHSORPTANCE 

| 

m 

•97S+Q0 

1 .0 

.970+00 

660. 

367. 

.970+00 

24.0 

.972+00 

1 

- 

.970+00 

1 .0 

.970+00 

660. 

367. 

.970+00 

24.0 

.972+00 

1 

m 

.970+00 

1 .0 

.970+00 

S30. 

294. 

.976+00 

72.0 

.972+00 

1 - 

- 

.970+00 

1 .0 

.970+00 

630. 

294. 

.976+00 

72.0 

.973+00 

1 

.972+00 

1 .0 

.970+00 

140. 

78. 

.972+00 

240.0 

.973+00 

1 

m 

•97S+00 

1 .0 

.97S+00 

140. 

78. 

.970+00 

240.0 

.973+' 0 

1 • 

m 

.970+00 

37. 

21 . 

.971+00 

| - 

• 

.973+00 

37. 

21. 

.974+00 

note. 

.SEE 

TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL 

.accuracy  of  measurements 

IS  ESTIMATED 

TO  BE  +-.02  UNITS 

.THE 

DF PENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE 

F+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE 

PRE-EXPOSURE  DATA  ARE 

MARKED  WITH 

1 IN  THE  F COLUMN 
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:u:ssK»;fl.:ss:ss3SSKSs:::s: 

■■■■■■■■■■■■■■■■■■••■■■■■■••■a 

aaaaaSaaaaaaaaaaaaiif iaaaaaaarl 

eBBaaaBaaBBaaaiaaaaBaaaaaaaaaal 

■iaiHiniimnaniaiuiuMl 

MBHMHaaauiiMiiBailssaaa 

E:::::::::::::::::::::::::::: 

IriafriarTiiriiriiTriai'rrfil 

liaaBaaaaaaa»ftBaaaH«aaaittfaaaal 

liaaaaaaaaaaaaaaaaaaaaasaaaaaaal 

liiaaBBaaaiaaiiaifliaiPiamiiiial 

|iiiaBiiainiiii«i^MiimaiiiJ 

a»a89aaaaaaaiP4|8aaaaaaaB«aaBB| 
a iiiiHiaaaNiiiiaaiaMiiiMHl 


■■■■HBanaaiiMima 
laitiaaiaaB^aaaaaa  a ■ a a a a a a ai  ■ • a a 
latiiaaBasMBBaBaaaaaaaaaaaaaaaa 

Bill  ii»iaiiiiaiiRiRiaiiBilimia 
|aa»;iaiiiBaaaaaaaaiaaaiaBi9§aii 
pBaaBaaaaaaaBiaaaaaaaaaaMiiaal 
KaaaaaaBaaBaBiaaaaaaaaaaaBaaaal 
laaaaaaaaaaaaiiaaaaaaaaaaaaMBal 
naaaaaaaaaaaaaaBaaaaaaBaaaaaaa| 
haaaaaaaaaaaaaaaaaaaaaaBBBBaaai 
ISaaaaaaaaaaaaiiiiaaaaaa— ■ 


I bbbbb bbbbb BBBBBBaBBBBBBal 
i aaaaiaaaiaBaiaaaBaaiaaail 


pmmmmum  2*  a ■ aaaaaa*aaaal 
|aaBaaBBBBa»f ?*aaaBaaaa| 
is  laaaaaai  kk^vaaaal 
iaaaaaaaaaaaaaaaaaa»»?«| 
■■a  an  aamaaiaail 
BBBBBBaaaaaBaaBaaaaaM| 

■aaaBBBiBIBaBBBBBBBBBH, 

riaBaiaaBaaaaaaaaaaaaaaail 

jBBBBaBBBBBBBBBBBBBBBflBBBl 

laaaaaaaaaaaaaaaBBaaaaaaal 
aiBiBaiiaiaiaaaiaaiaaaial 
I BBBBBBBBBBBBBBBBBBaBBBBBl 


ENVlRO#«NT  l 

CONTROL.  TO  DCG  r t?l  DEG  Cl 


ENv  IRONMENT  51  AB> 

VACUUM,  1 E -06  TOW.  500  DEG  f 
(93  G£G  Cl 


aBaBaBaaaaaBBaaaaaaaBr.aaa^aaBaB 
uaBaaaaBaaaaaaaaaiaoaaaBiaaaaa 
aaaaaaaaaaaaaf aaaapiaaaaaa laaaa 
aaaaaaaaaaaaalaaaa jaaaaaaaiaaaa 
■■■aaaaaaaaaaBaapaBMBiBaaiaiaa 

Iaaaaaaaaaaaaaoaaaaaaaaaaaaaaiaa 

|at  t t mi  ' 9 - aarr  r ' «••  • * n 


l:::::::;:::::;::::: 


■■■■•■■••■•■a 


td*.  oco  a 

CMVIBOMCNT  *<BC0C> 

vacuum,  t.t-o*  tom.  ixmuMc 

TIME  8*0  MB 


laaaaaaaaaaaaaaaaBaaaaaag 

| ■BBBBBBBBBBBBBBBBBBBBaal 

I BBBBB BBBBB BBBBB BBBBB BBBfl 
laBaaBBaaaaaaaBaaaaasaaaa 
laaiaaaaaaaiaaBBaBBBBBBBfl 
liaBaaaaaaaaaaBflBBBBiaiai 
iaaaaaaaa 

■BBBIBIdBBIBBIBIflBBIflaBa 
Qaan»'.Htkz"aaaBBaaaaaaai 
lavwiaaBrfaaBaM»?aaaalaBBa 
lafjaiaBBBBBBBBBBBato  ?aaBBI 
|raaaaaaaaaaaaaaaaaB|Bk7< 
f ’aaaaaaiaaaaaaaaaaaaiaaaa 
k<  ■■■■■■■■[TTaaaaaaif,r'aai 
laBaiBBBBaaaBBBBBaBflaaflaa 
I aaaaaaaaaaBBBaaaaaaaaaai 

I BBBBB  BBBBB  BBBBB  BBBBB BBB1 

laaaaaaaiaaaaaaBaaBflBBBaa 

I BBBBB BBBBB BBBBBBBBBBBBaa 

laaaaaBBaaBflBBBaaaaaaaaBa 
I aaiaa BBaaiVaaaa bbbbb aaai 

I aaaafl aaaaa bbbbb aaaaBaaai 
I bbbbb bbbbb aaaaaaaaaaflBaa 


OfflMOffCMT  I 

HIGH  WPCBAUBt.  *00  OCO  f 

its  oco  ci  bcbccnt  b.m. 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


t3&*V5Nw.>- 


HATEPUi  -1M  BLACK  '-/EL  VET  PaINT(SEPIES  MOO  ) ON  A|  UM I Nl  IN' 


PHOPFRTy  -ahsohptance 


ENVIRONMENT  S 

ENVIRONMENT  6 

9S 

pEKCF-NT  P.H. 

9S  DEG  F 

9 S 

PERCENT  r 

.h./salt  air 

( 3S 

i)EG  Cl 

9S 

DEG  F ( 3S 

OF.G  C) 

F 

HOURS 

apsorptance 

F 

HOURS 

ARSORPTANCF 

1 

* u 

.968+00 

1 

.0 

.970+00 

12,0 

.974+00 

12.0 

.972+00 

1 

.0 

.970+00 

1 

.0 

.970+00 

1 2,0 

, 97S+00 

12.0 

, 97S+00 

1 

.0 

.970  + 00 

1 

.0 

.970+00 

2 M , 0 

. 97S  + 00 

24.0 

.970+00 

1 

.0 

.973+00 

1 

.0 

.970+00 

2M.0 

. 97S  + 00 

24.0 

.970+00 

1 

.0 

.970+00 

1 

.0 

.970+00 

72.0 

.968  + 00 

72.0 

.970+00 

1 

.0 

.970+00 

1 

.0 

.970+00 

72.0 

.968  + 00 

72.0 

.966+00 

fc.'iV  IRPNMENT  7 

ENVIRONMENT  8 (CD) 

WATER  IMMERSION 

AT  70  OEG  F 

gaseous  OXYGEN. 

70  DEG  F 

(21  OF-  G C ) 

(21  DEG  C)  1 .E- 

03  TORR 

F HOURS 

APSORPTANCE 

F DAYS 

ABSORPT  AMCF 

1 .0 

,970*00 

1 .0 

.972+00 

.s 

.970+00 

4.2 

.964+00 

1 .0 

.970+00 

1 .0 

.972+00 

.s 

.970+00 

4.2 

.973+00 

1 .0 

.970+00 

1 .0 

.970+00 

2.0 

.970+00 

isn.o 

.972+00 

1 .0 

.970+00 

1 .0 

.970+00 

2.0 

• 9 7S  + 00 

150.0 

.975+00 

1 .0 

.970+00 

2H.0 

.972+00 

1 .0 

.970+00 

24.0 

• 97S+00 

NOTF,  , SFE  table  •>  FOR  IDENTIFICATION  OF  TEST  MATER  I ALS  ( VOI.  T) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  +-.02  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+0 I ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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?M  Bl  Af*  vFLVET  PAlH’iSCPlES  *00>  ON  ALUMINUM 


PROPERTt-  OClIA  A0SORPTANCE 


in 


iaanmi 


r»s;»;»»:u»RsSi;s:::::s 

HKi.MiiiMiiuiiMNiiauimii 
iaaar<aaaai>BiaiBiaaaBiaaaiaaBaBaataia 
Ha9«sa«aii?amaaiaiaiaiMaMiBiaii 
;aa'j8aaaaaaBfc'Ba3aaRiaBaaaaaaaaaaa»B 
iip«Bma9H8ib?MmaiMaianiaaiia 

•aNaaaaaaaar*aaafe?'aaaaaaBaaaaaaaaaB 

ifaaimamaiaiaaacvaaaiaaamaBiiB 

ijaaaaaaaiaaaiaaaaiaifcvaiaaaaaiaaaiB 

raaaaaaaaaaaaaaaaaaaiaab'aaaiaaaaaaa 
(•aaaaBaa«aaimaaiaiaaaab?aaaaaaaaa 
aaar  an  lair  an^aia  :Mr:aaa.  ? 
iiaMaaiiiaiaiBiBiiaiaaBBaiaiB^iaia 

iiaaaiatiiiiBaBiBBaBiaiaiaaaiaiBk^iB 

aaataiaaBaaBaaauaaaaaaaaaaaaiiaaak* 

••aaaiaaaiaaaaaaaaaaiaaaaaaaaaaBaaib 

•aaaaaaaaiaaaaaiaaaaiaBaiaaaaSaaaaia 

:::::::::::::::::::::::::::::::::::: 

aaMaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

•laaamamaiaaaaaiBaaaaaaaaaiBBaia 

laaaaiaaaaaaaaaiaaaaaaaaaaaaaaaaaaaa 

Iiiaaaaaaaaaiaaaiaaaaaaaaiaaaaaaaaaaa 
liiaaaaaaBaaaaaBaaBBBaBBaiBBBBaaaaaia 
liaaaaBaaaaaaaaaaaaaaBBaaaaaaaaBaaaaB 

la{Saa!aaaii!aaaiaa!!aBaa!Maaaa!!aa8 


laaiaiaaBiBiaaaaaaaaiaaaaaaaaaaaaaaa 

laaianiaiaiiaaiiaaiiaiamaaaiaaaaa 

•aaiaiaaaiaiaaaaaaiBaaaaiaaaaaaaaaaa 

laaiBiRaaiaaaaaiMiaiBaiaaiaaBiaaaaa 

naaaiaaaiaiaiaiBaiaiaaaaaaaaaiaaBii 

aiaaa^aaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

iBaiMaiaiaiataiaiiaiaaailiaiaiiaaia 

iijiamaktiaiaiaaiaiaiaiaiataiaiaia 

aiaaiaaaaaiaaaaaaaeaaaaaaaaaaaaaaaM 

I aaar7iaa'*M| 

■aaabiaaiaiiiH 
laaiiiaaaiaaaaaiaaiatni 
aaaaaaaaaaaaBaBiaaaaiaaaaaaaHi^H^ 

nasaaaaaaaaaaaaaaaataaaaaaaaataaaaa 
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TIH , DAYS 


CNVIftOWCNT  7 

MATCH  latCHSION  AT  *,o  oco  r 

(?t  OCG  C> 


CNVlBOMCNT  ilCOl 
OAtf out  OlVQCN.  70  0(0  f 
t(l  OCO  O I.C-OJ  TOMB 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -1M  BLACK  VELVET  PAINT(SFRIES  MUD)  ON  ALUMINUM 


PROPERTY  -absopptance 


ENVIRONMENT  8 < E F ) 

GASEOUS  FLUORINE#  70  DEG  F 
(21  DEG  C ) I . E-0 1 TOF<R 


ENVIRONMENT  8 (GH) 

9S  PERCENT  R.H.  A I R /FLUOR  I NE 
MIXTURE  AT  9S  DEG  F ( 15  DEG  C;*4  HR 


F DAYS  ABSORPTANCE 


P.P.  TORN  ABSORPTANCF 


.0 

.971+00 

4.2 

.980+00 

.0 

.971+00 

4.2 

.978+00 

.0 

.971+00 

ISU.O 

.976+00 

.0 

.970+00 

150.0 

.976+00 

I .000 

. 100-02 

I .000 

. 100-02 

I .000 

.760*01  SAMPLE 

I .000 

.760+01  SAMPLE 


.972+00 

,976+00 

.970+00 

.974+00 

.974+00 

DESTROYED 

.767+00 

destroyed 


note.  .SEE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERIALSfVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-.02  UNITS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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ADHESION  TEST  RESULTS 


Material* : Series  UOO  Black  Paint  on  Aluminum,  BL-A 


EKVIROJWHfT 

No. 

DESCRIPTION 

2 

Vacuum, 

. >6 

< 10  Torr 

3 

200*F  (93*C) 
1*0$  R.H. 

5 

95%  R.H.  at 
95*?  (35*C) 

6 

95$  R.h./Salt 
Air  at  95*F(35C) 

EXPOSURE  PARAMETERS 


°S» 

Partial 


uatar  Xaaarsloo 

at  TO *F  (2rc) 


8e,  Oaaacw  Odqrtm 

d at  TO^P  (21*C) 


8a,  Oaatous  Pluorlna 

f at  TO*?  (21*0) 


8c,S  95$  R.H./Fj>  at 
b 


•R(*K) 


COATINO 
ADIIEJTION 
( PERCENT 
REMOVED, 

TIME,  VISUAL 

ESTIMATION) 


0 

0 

0/.5** 


0 

0 

0 


« Saa  TAbla  5 for  ccaplata  identification  of  taat  notarial  (Voltan  I)r 
**TWo  epeclaraa. 
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til 


PROPERTY  - OUTGASSING  BEHAVIOR 

MATERIAL  - BLACK  VELVET  PAlNTISERIES  400) 
ON  ALUMINUM 


environment  2B 

VACUUM*  | uE-06  T0RP*660  OEG.R  H65  DEG.K  ) 


TEST  DATE  011671 
TEST  CHAMBER  NO.  2 


SAMPLE  FLIGHT  = 1 . 1 6SS  CMS. 

SAMPLE 

area  s 

77.  SO. C* 

exposure 

TIME 

OUTGASSING 

RATE 

GAS  COMPONENT 

FRACTIONS 

HRS. 

GM./GM.-SEC. 

H20 

N2 

C02 

4.11 

6.00-08 

.44 

.52 

.05 

5,00 

4.72-08 

.71 

.22 

.07 

s.so 

4.11-08 

.74 

.14 

.07 

6.2S 

1.76-08 

.71 

• 22 

.07 

R.  16 

1.21-08 

.72 

.21 

.07 

11.08 

2.54-08 

.51 

.44 

.04 

16.11 

1.72-08 

.80 

.16 

.04 

t 10.00 

4.55-09 

.79 

.17 

• C4 

166.00 

8.91-10 

.86 

.10 

.04 

OUTGASSING  RATE  - GM./GM 


PROPERTY  - OUT  GASS  I MG  BEHAVIOR 


MATERIAL  - BLACK  VELVET  PAINT(SER!ES  400) 
ON  ALUMINUM 


environment  2C 

VACUUM* I UE-06  TCRRfSIO  DEG , R (29S  DEG. K ) 


TEST  DATE  022471 
TEST  CHAMBEP  NO.  3 


SAMPLE  weight  = 2.8420  GMS. 

SAMPLE  AREA  s 

• SS.  SQ.C 

EXPOSURE 

OUTGASSING 

GAS  COMPONENT 

FRACTIONS 

TIME 

RATE 

HRS. 

GM./GM.-SEC. 

H20  N2 

C02 

4.38 

4.40-08 

.89 

.09 

.02 

S.  88 

4,49-08 

.88 

.10 

.02 

6.S7 

2.60-08 

.88 

.10 

.02 

7.25 

2.25-08 

.88 

.10 

.02 

1 8.88 

1.70-08 

.88 

.10 

.02 

| 35,22 

2.07-09 

.88 

.10 

.02 

•00.47 

4.26-10 

.82 

.IS 

.03 

! (67.47 

k 

3.48-10 

.78 

,19 

.03 

t 


OUTGASSING  RATE  - GM./GM.-  SEC. 


PROPERTY-  OUTGASSING 

MATERIAL-  BLACK  VELVET  PAINTCSERIES  400)  ON 
ALUMINUM 
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EXPOSURE  TIME  - HOURS 


ENVIRONMENT  2C  VACUUM.  10-6  TORR.  330  DEG.  K.  (295  DEG.  K.  ) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


PROPERTY  - OUTGASSING  BEHAVIOR 

material  - black  velvet  paintiseries  4ooj 
ON  ALUMINUM 


ENVIRONMENT  4A 

VACUUM, IOE-06  TORR ♦ 660  DEG.R.(166  DEG , K ) FOR  6HRS * FOLLOWED  BY 
GASEOUS  NTTROGEN  PURGE  AT  760  TORR,510  DEG. R. (294  DEG. K), FOR 
4HRS, FOLLOWED  BY  OUTGASSING  TESTS  AT  510  DEG. R. (294  DEG.K) 


TEST  DATE  061272 
TEST  CHAMBER  NO.  4 


SAMPLE  WEIGHT  = 1.2170  GMS,  SAMPLE  AREA  = 77.  SQ.CM, 


EXPOSURE 

OUTGASSING 

GAS  COMPONENT 

FRACTIONS 

TIME 

RATE 

HRS. 

GM./GM.-SEC. 

H20  N2 

C02 

.42 

9, 57*08 

.88 

.12 

.00 

1 .42 

5.82-08 

.56 

.01 

.41 

1 .82 

5.48-08 

.16 

.01 

.61 

2.7S 

1.49-08 

.64 

.00 

.16 

1.67 

1.01-08 

.61 

.01 

.18 

4.59 

2.74-08 

.54 

.00 

.46 

5.50 

2. 14-08 

.71 

.01 

.29 

6.25 

2. 14-08 

.71 

.00 

.29 

7.09 

• .72-08 

.69 

• 00 

.10 

22.14 

5. 16-09 

.85 

• 01 

.14 

71 .00 

4.90-09 

.98 

• 02 

.00 

42.67 

2.52-09 

.97 

,01 

.00 

52V 


‘ j i - -H  , 


I 


fc- 


OUTGASSING  RATE  - GM./GM.-  SEC 


PROPERTY-  OUTGASSING 

MATERIAL-  BLACK  VELVET  PAINTCSERIES  400)  ON 
ALUMINUM 


l.XIO 


-06 


ENVIRONMENT  4A  VACUUM.  10-6  TORR.  660  0E6.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  HELIUM  PURGE  AT  760  TORR. 
330  DEG.  R.  (294  OEG.  K.)  FOR  4 HRS.  FOLLOVEO  BY  OUTGASSI 
NG  TESTS  AT  530  OEG.  R.  (294  OEG.  K.) 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


I 


PROPERTY  - OiiTGASSINO  BEHAVIOR 

MATEP1AL  - BLACK  VELVET  PAINT! SER I ES  400) 
ON  ALUMINUM 


ENVIRONMENT  4B 

VACUUM, | CE-06  TORR  , 660  DEG. R. (366  nEG . K ) FOR  6HRS  t FOLLOWED  BY 
GASEOUS  HtLIUM  PURGE  AT  760  T0RP.S30  DEG. R. (294  DEG . K ) ? FOR 
4HRS , FOLl-OUpn  HY  OUTGASSING  TESTS  AT  S30  DEG. P. (294  DFG.K) 


TFST  DATE  100471 
TEST  CHAMREP  NO,  I 


sample  weight  = 2,439s  gms.  sample  area  = iss,  so, cm. 


EXPOSURE  OUT  GASS  I NG  GAS  COMPONENT  FRACTIONS 

TIME  RATE 


HRS, 

GM./GM.-SEC. 

H20 

N2 

C02 

.SO 

S. 48-08 

. 10 

.14 

»S6 

1 ,S8 

2.W6-08 

. 14 

.47 

.40 

2.2S 

2.49-09 

.14 

,40 

.46 

3.67 

1 .60-09 

.13 

.39 

.48 

4.67 

2.66-09 

.SI 

. 3S 

S.42 

3 • 6S-09 

.12 

.43 

.46 

21.83 

1 .79-09 

.17 

.39 

.44 

4S.00 

1 .8I-U9 

.09 

.S3 

.38 

68.83 

9.28-10 

.08 

.44 

.48 

73.83 

4.99-10 

.08 

.44 

.48 

140. 2S 

1 .71-10 

. 1 1 

.so 

.39 

526 


I 

.1 


OUTGASSING  RATE  - GM./GM.-  SEC. 


l 


PROPERTY-  OUTGASSING 

MATERIAL-  BLACK  VELVET  PAINTCSERIES  400J  ON 
ALUMINUM 


ENVIRONMENT  48  VACUUM.  10-6  TORR.  660  OEG.  R.  (366  DEG.  K. 
) FOR  6 HRS.  FOLLOWED  BY  GASEOUS  NITROGEN  PURGE  AT  760  TOR 
R.  530  OEG.  R.  (294  OEG.  K. ) FOR  4 HRS.  FOLLOWEO  BY  OUTGAS 
SING  TESTS  AT  530  DEG.  R.  (294  OEG.  K. ) 


’ 


M A T fc. R I A I.  -'+M  BLACK  VELVET  PAlNf  (SERIES  4 0U ) CM  FIBERGLASS 


PHOPfRTy  -WEIGHT 


environment  I 

CONTROL.  70  OEG  F (E!|  DEG  C ) 


F 

DAYS 

GRAMS 

1 

.0 

. 26680+02 

10.0 

.26680+02 

1 

.0 

.27290+02 

10.0 

.27200+02 

1 

.0 

.26 i 80+02 

ISO.O 

.26 1 70+02 

t 

.0 

.26490+02 

ISO.O 

.26990+02 

ENVIRONMENT  2 (AR) 
VACUUM,  I.E-Ofc  TORR,  200  OF  G F 
(R3  OFG  C) 


F 

hours 

GRAMS 

I 

.0 

.26S30+02 

2M.0 

.26310+02 

! 

,0 

.26220+02 

24.0 

.26030+02 

I 

.0 

.26 1 20+02 

240.0 

.26020+02 

1 

.0 

.25990+02 

24Q.0 

.25890+02 

ENVIRONMENT  2 

( BCDE  ) 

ENVIRONMENT 

3 

VAC 

hum. 

, E "06  TORR 

. EXPOSURE 

HIGH  TEMPERATURE. » 

200  DEG  F 

TIME  240 

HR 

(93  DEG  C)  4U  PERCENT  R.N. 

F 

deg  r 

OEG  K 

GRAMS 

F HOURS 

GRAMS 

1 

„ 

• 

.26120+0 2 

1 .0 

.25030+02 

660. 

367. 

.26020+02 

24.0 

.24960+0? 

1 

an 

•n 

.25990+02 

1 .0 

.27170+02 

660. 

367. 

.25890+02 

24.0 

.27080+02 

1 

• 

an 

.25560+02 

1 .0 

.26390+02 

sin. 

294. 

.25320+02 

72.0 

.26290+02 

1 

an 

- 

. 26 1 40+02 

1 .0 

.26590+02 

530. 

294. 

.26000+02 

72.0 

.26500+02 

1 

- 

- 

.24970+02 

1 .0 

.25440+02 

140. 

78. 

.24690+02 

240.0 

.25370+02 

1 

- 

m 

.25730+02 

1 .0 

.25410+02 

140. 

78. 

.25630+02 

240.0 

.25320+02 

1 

an 

- 

.25700+02 

37. 

21  . 

.25650+02 

1 

«n 

• 

.25350+02 

37. 

21  . 

.25290+02 

NOTE, 

, SFE  TABLE 

5 for  identification  of  test  HA TERl ALS( VOL  I 

.ACCURACY 

OF  MEASUREMENTS 

IS  ESTIMATED  TO  BE 

♦-  2 PERCENT 

.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE  F + OI 

ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE 

MARKED  WITH  1 IN 

the  f column 
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MATERIAL 


Vi  bla r*  ^Llvet  paint, ^EPirs  moo j on  fiberglass 


property-  D€  l t a h< 


£NV IRONMTwT  I 

CONTROL  “TO  DEG  » I£l  DEG  C I 


ENV [RONMENT  ?(ABI 

VACUUM,  1 E - 06  TORR,  ?00  D£b  t 

(93  OEG  C) 


TEMP.  OEG  R 


ENVIRONMENT  £(RC0E » 

VACUUM.  1 E-06  TOUR,  EXPOSURE 
T I*  2*0  MR 


■■ 
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■■ 

Si 

■fl 

■ 

• 

■ 

ia 

>■ 

i« 

p 

p 

p 

■s 
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ippp 
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■■ 
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■1 

■1 

Mfl 

■ 

s 

ip 
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■M 

p 

p 

M 

M 
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ppp 
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MM 

pp 
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Ml 

■i 

Mfl 

■ 

M 

■ M 

ip 

M 

p 

M 

M 

s 

MMM 

ppp 

■ M 
■■ 

Ml 

■■ 

M 

■ 

ip 

M 

p 

p 

sss 

pp 

pp 

mm 

:: 

Mfl 

■ 

■ 

M 

:s 

■ M 

p 

p 

■ 

p 

• 

ss: 

MMM 

Mm 

pp 

Mfl 

■ 1 

mm 

M 

■ 

■ M 

ip 

■ M 

■ 

p 

M 

si 

MMM 

ppp 

Mfl 

■ fl 

■ 

p 

■ 

■ M 

ip 

M 

p 

pi 

ippp 

% 

E 

i 

1 

i 

Bj 

a 

■ 

g 

l 

a 

p 

a 

p 

m 

ppp 

■Si 

m 

m 

M 

■ 

■ 

M 

P 

P 

M 

p 

p 

ppp 

PPP 

■■ 

M 

■ 

M 

M 

■ 

M 

M 

p 

M 

■ 

P 

■ ■■ 
PPP 

MMM 

ii 

pp 

M 

■ 

M 

■ 

M 

M 

p 

M 

P 

MMM 

ppp 

MMM 

■■ 

■■ 

■■ 

■ 

■ 

■ 

M 

■ 

■ 

M 

z 

P 

P 

MMM 

M M M 

■■ 

■■ 

■ 

■ 

uu 

5 

M 

■ 

■ 

• 

■ 

p 

P 

TIME.  MRS 


ENVIROMVNT  3 

HIGH  TEMPERATURE.  {00  OEO  f 

<03  OEO  C)  MO  PERCENT  R.H. 
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LOCKHEED  MISSILES  R SPACE  COMPANY 


nATEP I AL 

-3M  BLACK  VFLVFT 

PAINKSFRIFS  sou) 

ON 

FIHERGLASS 

PHOPf-  P T y 

-WEIGHT 

tf'VIRONMENT  S 

ENVIRONMENT 

6 

9r, 

PERCENT  R.h. 

9S  DEC  F 

95 

RFPCFM  R.H 

./SALT  AIR 

( Vi 

0 EG  C) 

9S 

DFG  F (IS  DEG 

C) 

F 

HOURS 

GRAMS 

F 

HOURS 

GRAMS 

1 

.0 

-ZSROOtO? 

1 

.0 

, 2S760+02 

12.0 

.2S690+02 

12.0 

.2S770+0? 

1 

.0 

.2S860+02 

1 

.0 

.26330+02 

12.0 

•25740+02 

12.0 

.2634S+0? 

1 

.0 

.26710+02 

1 

.0 

.27240+0? 

?4.0 

.266MC+02 

24.0 

.27310+0? 

1 

.0 

.26960+02 

1 

.0 

.26370+02 

?4.0 

.26690+02 

24.0 

.26460+02 

1 

.0 

.27260+02 

1 

.0 

.26490+0? 

72.0 

• 272S0+G2 

72.0 

.26670+0? 

1 

.0 

.26600+02 

1 

.0 

. 2S490+0? 

72.0 

.26600+0? 

72.0 

. 2S760+02 

ENVIRONMENT 

7 

ENVIRONMENT 

8 (CD) 

waTFP  IMMERSION  aT 

70  DFG  F 

GASEOUS  OXYGEN.  70 

DEG  F 

( ? 1 

DFG  C) 

(21 

DEG  C)  1 .E-03 

TORR 

F 

HOURS 

grams 

F 

DAYS 

GRAMS 

1 

.0 

. 2S900+02 

1 

.0 

.26730+02 

.s 

.25920+02 

4.2 

.26600+02 

1 

.0 

.25260+02 

1 

.0 

.27680+0? 

.s 

.2S280+02 

4.2 

, 27520+02 

1 

.0 

• 26520+02 

1 

.0 

.26570+0? 

2.0 

. 26537+02 

ISO.O 

.26450+0? 

1 

.0 

.26770+02 

1 

.0 

.27650+02 

2.0 

.2 6787+02 

ISO.O 

.27490+0? 

1 

.0 

.26790+02 

24.0 

.26630+02 

1 

.0 

.27070+02 

24.0 

.26720+02 

NOTE.  .SFE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATERUlSIVOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  2 PERCENT 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
> THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

i .THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL'  3h  8LAC*  VELVET  PMNT(S£R1ES  400)  ON  flBERGCASS 


"ijKPTt-  DELTA  WEIGHT 


CNV1ROWINT  9 
99  PCRCCNT  R h 99  OCG  F 
<J5  OCG  C> 


KNVtROPCNT  6 
99  PERCENT  R.M./VLT  AIR 
99  OCG  r 09  OCG  C* 


•iiw 


n«.  o*n 


CNVlRQWCNt  1 

MiTCR  tWOftlON  AT  7*  0C9  r 

ttt  oca  ci 


ommmm  aico> 
mm  o*m*.  n oca  r 
i»«  oca  ci  i.c-w  tom 
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LOCKHEED  MISSILES  * SPACE  COMPANY 


f'  A T £ R I A L -1M  CLACK  VELVET  P A T N>  T ( S F P I E S 4(j0)  ON  FIHEPGIASS 
PKOPEWTy  -HEIGHT 


ENVIRONMENT  f»  (EE) 
GASEOi'S  FLUOPINE.  70  DEG  F 
( ? I HE  G C ) I . E -0 1 TORN 


ENVIRONMENT  8 (GH) 

ps  percent  p.h.  air/flcopinf 
MIXTURE  AT  PS  DEG  F ( IS  DEG  C).4  HP 


F 

uAYS 

GRAMS 

F F e.P. 

TORR 

opamr 

1 

.0 

.27330+02 

1 .000 

. 2SP40+0? 

4.2 

.27200+02 

. 1 00-02 

.2SR3U+0? 

1 

.0 

.26720+02 

1 .000 

.2S7R0+0? 

4.2 

.26620+02 

. 100-02 

. 2S7S0+0? 

1 

.0 

. 2S73G  + 02 

1 .000 

.26260+02 

ISC.O 

.2SS70+02 

.760+03 

sample 

dfstroyfo 

1 

.0 

.26170+02 

1 .000 

.26100+0? 

1 SO.O 

.26000+02 

.760+03 

sample 

destpoyfo 

NOTE*  .SFE  TABLE  S FOB  IDENTIFICATION  OF  TEST  MATERIALS! VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  ♦-  2 PERCENT 
•THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
TKE  E+OI  ETC*  IS  THE  EXPONENT  OF  10 

•THE  PRE-EXPOSURE  DATA  APE  MARKED  WITH  I IN  THE  F COLUMN 
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) 


material-  BlAC>  VELVET  PA  INT  i SERIES  mOO>  ON  Fl9C*GLASS 


PROPEBTt  CXlTA  *igmi 


TIP*.  OAYS 


CAJVIPOWENT  tier  I 

gascous  fluo«:nc.  70  oco  r 

<?1  OCG  Ci  I C-OI  TO*» 


n 

it 
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LOCKHEED  MISSILES  ft  SPACE  COMPANY 


I 


MATERIAL  -JM  HLACK  VELVET 
PROPERTY  -f  M l TT  ANCE 


ENVIRONMENT  I 

CONTROL ♦ 70  DEG  F (21  DEG  C) 


F 

DAYS 

EMITTANCE 

1 

. 0 

.910+00 

10.0 

.91  1+00 

1 

. II 

,9|l +00 

10.0 

.912  + 00 

1 

. 0 

.914+00 

150,0 

.918+00 

1 

.0 

.901+00 

150.0 

.907+00 

PAINUSFRIES  *400  ) ON  F I BERGl  ASS 


ENVIRONMENT  2 (AR) 
VACUUM*  I.E-U6  TORR,  200  DEG  F 
(PI  DFG  C) 


F 

HOURS 

EMI TTANCE 

1 

.0 

. 907+00 

24.0 

.905+00 

1 

.0 

.901+00 

24.0 

.902  + 00 

1 

.0 

.900+00 

240.0 

.90  1 +00 

1 

.0 

.901+00 

240.0 

.901+00 

ENVIRONMENT  2 ( BCDE ) 

VACUUM,  l.E-06  TORR.  EXPOSURE 
TIME  240  HR 


ENVIRONMENT  1 

HIGH  TEMPERATURE.  200  OFG  F 
(91  DEG  C)  40  PERCENT  R.H. 


i 

f 


F 

DEG  R 

DEG  K 

F.MI  TTANCE 

F 

HOURS 

emittancf 

( 

• 

• 

.900+00 

1 

.0 

.902+00 

960. 

167. 

.901+00 

24.0 

.906+00 

< 

« 

m 

- 

.901+00 

1 

.0 

.904+00 

660. 

167. 

.901+00 

24.0 

.910+00 

1 

- 

- 

.906+00 

1 

.0 

. 905+00 

510. 

294. 

.91 1+00 

72.0 

.910+00 

1 

•• 

- 

.902+00 

1 

.0 

.901+00 

510. 

294. 

.909+00 

72.0 

.907+00 

1 

- 

- 

.902+00 

1 

.0 

.906+00 

140. 

78. 

.902+00 

240.0 

.909+00 

1 

- 

- 

.902+00 

1 

.0 

.901+00 

140. 

78. 

.902+00 

240.0 

.906+00 

1 

m 

m 

.902+00 

17. 

21  . 

.906+00 

1 

m 

m 

.901+00 

17. 

21  . 

.906+00 

NOTF. 

.SEE 

TABLE  5 FOR 

IDENTIFICATION  OF  TEST 

MATER  T ALS ( VOL 

.ACCURACY  OF  MEASUREMENTS 

IS 

ESTIMATED  TO 

BE  +-.01  UNITS 

.THE 

DEPENDENT  VARIABLES  ARE 

IN  SCIENTIFIC  NOTATION 

THE 

E+OI  ETC.  IS 

THE 

EXPONENT  OF  10 

.THE 

PRE-EXPOSURE 

DATA 

ARE 

MARKFD  WITH  1 

IN  thf  f column 

534 

e 


MATERIAL-  3W  Black  velvet  PAINTiSERIES  sQO>  ON  FIBERGLASS 


property-  OCLTa  enittance 


iiiiiiiimiiiviiiiiiiiiiiiiiii 
•liiiiiiiiiiiiiiiiiiaianania 
aiaiiaaiaaBaaiaaiiaiiaiaiBiaai 
BiBiifliaiaiBBBBaaaBBiaiaiaiiii 
iiiiBHBBaiBaBBiaBBiamiiBaai 
aBaaBBaaaBayaaaaaBBaBBBBBBBBi 
BBBaaaaaaaBifeaaaiaiaaBaBaBBBBi 
BBBiiiiaiaaiaiaaiiiBBBaaiBiiBB 
iiaiiBBiBtaiaBaiBiiaiiBiiBiiaa 
aiaiiiiiiiuiiiiimiiiiiiiiip 
iBiiiiiiiigiiiiiiiiiiiiiii’:«a 

iiaiiiBiiiiiii«iiiiiii»5«aiiiB 

iiBiiiaaia«aiiBiB»:«aaiiiiBBiR 

IiBBiiiBiiiiiissiiiBiimniiiB 
liiiiiiiM^fliiiiiamiiiiiiiiiB 
liM»:iaiiiiiiiiiiiiaiiiiimBB 
liMiiiaiiiaiiiiiiiiiiiiiiiiiii 

hmiiaiiimimmmiiiiiiB 
jraaiMBcraiiTiai 'iBTTiBTriixTi 

liiiiiiimiimiiiiiiiiiiiaaaB 

|iBiiiBiiiiiiiaiiiiiaiiBiimin 

laaaaaaaBaaaaaiiiaaaaaaaaaaaaaal 


iBBBaBBaaBBBiBBaBBBBBBflBBi 

QibbbbibbbibbbbibiibbbibbI 

laBaaaaaaaBBaaaBiBBaaaaial 

■bbbbbbbbbbbbbbbbbbibibbI 

bbbbbbbbbbbbbibibibbbbbbI 

■BBIIIBIBBBBBBBBBIIBIBBBI 

■IIIBBIIIIIIIBBIIIBIIIBbI 

iBBBBBBBBflaBBBIBBBBBBBBBBl 

IbbbbbbbbibibbbbibbbbibbbI 

|BflflBBBBBBBBBBaBBBBBBaBBBl 
|ibbbibiibibiibbiibbibbibI 
QiIBBBBBBBBIBBBIIBBBIIIIvI 
|BBBBBflBBBBBBBBBiaBaBBBBB| 
|gaiBBBBBBBBBBBBIBBBpiCS#| 
liBBBBBBBBBIBIBBIBR^tfflBBBl 
MBBBBflBBBBIBai'«aBBBBBBB| 
■ BBBBBBBBn ' Siiflllflflfl ; IBB! 
P^BBBBS^aBBBBBIBBBaaBBfll 
IBB *?«NBBBI ■■■■■■■■ BBIBBBI 
QiB^BBBBBBBBBBBBBBBBBBBBBl 
■■iBaBBBflBIBBBBBBBBaaHil 


TIME.  OAVS 

TIME . UTS 

ENV IROAPCNT  1 

CONTROL.  TO  OEG  F OEG  C> 

ENVIRONTCNT  a<AB> 

VACUUM.  1 E-06  TORR.  200  OEG  F 
<93  DEG  C> 

aiaaiaiiBaiaaaiBi 


uiai 


■aiaaiBBHaiaaiaaijnaal 

MBBHBHBMiniflflfll 


mi|iimiaiiiaiBaii"Miiai| 
iiiniiiiiiiiiiaiiiiipiiiinl 
iiiiiiiiiiiaiiaitiaiiBiiiiiil 
iiiiiiiiiiiiiiiiiiiiuiiiiail 
naaiaMaiiaaiiBiifAiMiiBBl 
iibbiiiiiiiiiiiipmiirhiiiiI 
iiMiiimiaiiiciiiiiaiifiail 
aiaaiiiiBiiBaPiRiaaiaamiaal 
iiiaiiiiBiiB^iiaiaaiRiiii^ail 
iifeaiaiiiiMaiiiiaiiiiiimil 
aiiiiiimiiiimiiiiaiiiiiil 
iiaaiiB^iiiiBtuiiaiiiiiinJ 
HlllPilllllllllllllllllllllpI 
kimiiiiiiiiiiiiiniiiiiiiiJ 
rmiimiiiiiiiiiiiiiiiiiil 
hiv  in  nr  in  in  nl 
iiiiiiiiaiiiiiiiiiiiiiiiiiiil 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiI 
■iiaiBiiiiaiiiiiaiiiiBiiiiiil 


jjijjjjljjjiijijijjjljjj 

BBBB I BIBB BIBB BIBB a BB BIBB 
■BIUlAMBBBBIBBBIBIIBfll 

bbiJMCbbbbbbbbbbbbbbbb 

bbrbbbbBw&bbbbbbbbbbbbbb 


Ibibbbbibbbi 

jlJBflBBBBBRI 


bbbbbbbbbbbbI 

■bbbbbbbbbbbI 


I ibbbb b bb ib bb bbbbbbbbbbbb| 


TEMP,  OEG  R 

ENVIRONMENT  2MK0£> 

VACUUM.  1 e-oe  TOUR.  EXPOSURE 
TIME  ISO  HR 


ENVIROMENT  1 

miom  temperature,  no  oco  r 

tfl  OEO  Cl  NO  PERCENT  R.M, 


LOCKHEED  MISSILES  ft  SPACE  COMPANY 


MATERIAL  -iM  FiLACK  VELVET  PAlNT(SERIFS  400>  ON  FIBERGLASS 


PROPFRTy  -EMITTANCE 


ENVIRONMENT  S 

ENVIRONMENT  6 

95 

PERCENT  R,H, 

95  OFG  F 

PS  PFRCEnT  r 

.h./salt  AIR 

(IS 

OEG  C) 

9S  DEG  F ( 3S 

DEG  C) 

F 

HOURS 

EMITT ANCfc 

F HOURS 

EMITTANCE 

1 

.0 

.905+00 

1 .0 

.90S+00 

1 if . 0 

.906+00 

12.0 

.908+00 

1 

.0 

.906+00 

1 .0 

.906+00 

12.0 

.906+00 

12.0 

.909+00 

1 

.0 

.904+00 

1 .0 

. 90S  + 00 

?4.0 

.904+00 

24.0 

.908+00 

1 

.0 

.904+00 

1 .0 

. 90S+00 

24.0 

.904+00 

24.0 

.909+00 

1 

.0 

.906+00 

I .0 

.903+00 

72.0 

.903+00 

72.0 

.907+00 

1 

.0 

.903+00 

1 .0 

.904+00 

72.0 

.901+00 

72.0 

.907+00 

ENVIRONMENT  7 

ENVIRONMENT  8 (CD) 

WATER  IMMERSION 

AT  70  DEG  F 

GASEOUS  OXYGEN* 

70  DEG  F 

(21 

UEG  C) 

(21 

DEG  C)  1 .E- 

03  TORR 

F 

HOURS 

EMITTANCE 

F 

DAYS 

EMITTANCE 

1 

.0 

.906+00 

1 

.0 

.910+00 

.S 

.908+00 

4.2 

.913+00 

1 

.0 

.903+00 

1 

.0 

.910+00 

.S 

.901+00 

4.2 

.913+00 

1 

.0 

,905+00 

1 

.0 

.910+00 

2.0 

.905+00 

150.0 

.913+00 

1 

.0 

.904+00 

1 

.0 

.904+00 

2.0 

.904+00 

150.0 

.907+00 

1 

.0 

.903+00 

24.0 

.904+00 

1 

.0 

.901+00 

24.0 

.905+00 

NOTF. 


• SFE  TAB|.F  5 FOR  IDENTIFICATION  OF  TEST  MATERIAL  VOL  D 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  RE  ♦•*03  UNITS 
.the  DEPENDENT  VARIABLES  ARE  in  SCIENTIFIC  NOTATION 
THE  E+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  DATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 
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MATERIAL-  3M  BLACK  VELVET  PAINT  ISERIES  MOO)  ON  FIBERGLASS 


property-  DELTA  emittance 


iiiiiiiiniiiiiiiiiiHiiiiBiiivnin 
iiiiiiiiaiiiiiimiiiiiiiiiiiiiiiiti 
iiiiiiiiiiimiiiiniimiimiiiiii 
iiiiiiiiRiiiiiiiiiiimaiimiiiiiii 
iiiiiiiiiiiiiiiiiiiiiimimiiiiiii 

IIBIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

iiiiiiiiiiiiaiiiiimiiiiiiiiiiiiiii 

miiiiiiiiHiiiiiiiiiiiiiiiiiiiiiii 

iiiiiiiiaiiiiiimiiBiiiiiiaiiiiiBii 
iiimiiaiiiiiBiiiiiiimiiiiiiiiiii 
iiaiiiaiaiiifeiiiaiiaiiiaiaiaiataiaii 
ia|iiiaiaiaiaiaiBiiamaiRiaiBiaiaii 
llllllllllllllllllllllllllllllllllll 
IIBII IBIIKIIBBI BIIIIIIIBI BIBII IBB 111 
I1BIIIIIBI ■IBIIIBIIIIBIBIIIBia IIIBI ■ 
IUIIMIBIIIBI|IIIIBIBIIIBIBIBIRIBII 
llllltllllllllllllllllllllllllllllll 
M!;iM>S!«BBIBIBIIIIBIRIBIBIIIBIBII 
IBir  BIB  Hi-  <li:  IIB  IBI  IIBr ' 
IBBIIIIIBIBIIIBIBli:!IIIIRBIIBIBIBII 
IBBIIKBIBIBUIBinillBl»:HBIIIBI8ll 

i|iiimiiiimmiiiimiiiii;''iiiip 

llllllllllllllllllllllllllllllllBiS'l 

ImiUBIBIBBBIIIIIIHIIHBIBIIIIIBIP 


■■■■■■■■■■■■■■■■■■■■•■■■I 

■RBSSKSSSKKSKSa 


llfl 


■BBBBIBBBBBBBBBBBBBBBBBBl 
■IBIBimilBlIBBBIBBIBII 


BIBIBIBIBIRIHIIIBiniBBIIBIIBlIBBIIB 
lIBBIBfliaillBII IBIIB  BBIBIBBilB IBtll B 
IIBIBIBIBIIIIIBIIIIBIBIBI8IBIBI8IIIH 
IBBIB  BBIBI IBIBI IBHI  IIBII  BBBIBIBIBII 
IIBIBIBIBIIIIIIIIHIIBlilBIBIBIIIBIB 
If BIB  BIIIB llllllBlia IBIIB  BIBBBIBBBI B 
BIIIIBIIIBBIII1IIBII IIBIIIIIBIIIIfli; 
IBIIIIIIIBfllBIIIIIBIIIIIIIflllBBIMli 
BBIIBIflliaillll  IIIIIIIIIH IIBIBIBIBI 
IIIIIBBIIIBBIIIIBIIBIBIIBBIIIIBIBIBP 
IIBII  IBIBI  IlillBBIII  IIIIIBIBBIfllMII 
iiiiiM?:;tMiiiiiiiiiiiiiiiiiiiuip 
iiiiiiUiiimiiiiiiiiiBiiiiiiiiiiii 
IIBI^IIIIIBIIIIIIBIBIIIIBIfllBIIIIIII 
IllilSIlllllllllllfll VIIBIIIBIIIIIIII 
iiMiaiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

rjiiiiiiiiiiiiiiiiiniiiiiaiiiiiiii 
r<lfllflllBIIBIII|IBI«SIBIIIIIIIIII||B| 

I mrni  in-  m:  in  nr  imm 
IIBII  IIIIIIIIIIIIHI  IIIBIIIBIIIIIn 
lfllllBIIIIIIIIIIIBB|lllllllfllltBI8V| 
IIIBIIIIIIIIIIIItl«illlllllllBlllltff| 
IIIIBIUIIIIIIISIIBIIIIIIBIIIBIIIIIl] 
nniiBiBiiinmiiiinBimiBiiiiiBB 


TIME.  HRS 

TIME,  HRS 

ENVIRONMENT  5 
95  PERCENT  R H 
< 35  DEG  C I 

95  OCG  F 

ENVIRONMENT  6 
95  PERCENT  R.H, /SALT  AIR 
95  OCG  F < 35  OCG  C > 

D C|3 

t oobHI 

IB III I BIBB Bill llll I IBB Bill II 1 
rnilBIBIIBIIIIII  llllIBBIIIIIIll 

ilBIIBIBIIBIBIIIIBIBIBIiaiBlIBB] 
|lllllllllB|llllinillllllllllll 
I BIBB Bill llll Bill BIBB lllllllllll 
ininnininiiiiniiininiil 
nnnnnnnnnnnnnniil 


mu 

iiiiiinininiiiiiiiiiiiiiiiil 

HI 

niinnnnnnniimiiniii| 

i Ilf  III  III  III  III  1ST  III  if 

liiiiiiiiiin  mi  ininiiiiiiiil 
InaiininnnnnnininniBl 
iinnnnnininiinnnmil 


cnvirowcnt  y 

MATCH  IttmiQM  AT  70  OCO  f 

HI  OCO  c> 


CNVIMWCMT  BiCOl 
OABCOUO  OKVBCM.  TO  OCO  t 
(II  OCO  Cl  I.C-01  TO m 


LOCKHEED  MIEfILEft  ft  SPACE  COMPANY 


"ATEHIAL  -3”  BLACK  VELVET  PAInTISERIFS  400 ) ON  FIBERGLASS 


property  -pittance 

EMVIRONMENT  e (EE)  ENVIRONMENT  8 <GH> 


GASEOUS  FLUORINE# 

70  DEG  F 

•“S  PERCENT 

R.H.  A I R /FLUOR  INF 

(?  1 OF G C ) 1 , fc-0 3 

TORR 

MIXTURE  AT 

9S  DEG  F(3S  DEG  C 

F DAYS 

lmittance 

F F P.P. 

TORR  EfllTTANCE 

1 .0 

.904+00 

1 .000 

. 90S + 00 

4.2 

.909+00 

. 100-02 

.906+00 

1 .0 

.904  + 00 

1 .000 

, 90S+00 

4.2 

.908+00 

. 100-02 

. 90S+00 

1 .0 

.903+00 

1 .000 

.907+00 

1 sn.o 

.903+00 

.760  + 03 

SAMPLE  DFSTROYFD 

1 .0 

.90S+00 

1 .000 

. 90S+00 

ISU.O 

. 90S+00 

.760+03 

SAMPLE  DESTROYFO 

NOTE 


.SEE  TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATERIALS! VOL  ?) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  4-.01  UMTS 
.THE  DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  F+OI  ETC.  IS  THE  EXPONENT  OF  10 

.THE  PRE-EXPOSURE  OATA  ARE  MARKED  WITH  I IN  THE  F COLUMN 

536, 


.'Vf $'Sa3Ur,i.: 


MATERIAL-  3H  BLACK  velvet  Pa |NT i SCRIES  *00>  ON  FIBERGLASS 


PROPERTY-  DELTA  EMITTANCE 


ENVIRONTCNT  QlEE ) 

GASEOUS  FLUOR!*,  70  Of G F 
(21  OEG  C > I E-Q3  TORR 


I 


539 

LOCKHKCD  MISSILES  ft  SPACE  COMPANY 


^ A 7 (•  P I A L -3M  BLACK  VELVET  PAINT(SFRIES  4,)P  ) ON  FIBERGLASS 


PROPERTY  -APSORPTANCF 


F'-V  IRPNMFM  I 

CONTROL,  70  DEC;  F ( 2 I DFG  C) 


F 

BAYS 

ABSORPTANi 

1 

.0 

.980  + 00 

10,0 

. 9 7?  + 00 

1 

.0 

.980+00 

10.0 

.973+00 

1 

.0 

.977+00 

160.0 

.972+00 

1 

.0 

.976+00 

ISO.G 

.969+00 

ENVIRONMENT  2 (AH) 

VACUI  |M  . i . E-U6 

TORR,  200  OFG 

(91 

DEC  C) 

F 

HOURS 

arsorptancf 

I 

.0 

.976+00 

24.0 

. 97S+00 

1 

.0 

.972+00 

?4  • 0 

.972+00 

1 

.0 

.973+00 

240.0 

.966+00 

1 

.0 

.972+00 

240.0 

.968+00 

NOTE. 


E* 

VIRONMFNT  2 (HCDE) 

ENVIRONMENT 

3 

on, 

1 .E-06 

TORR,  EXPOSURE 

HIGH  TEMPERATURE, 

200  OF G F 

HR 

(93  OEG  C)  40  PERCENT  R.H. 

bG  w 

DEG  K 

ARSORPTANCE 

F HOURS 

ABSORPTANCE 

• 

.973+00 

t .0 

. 9 7S  + 00 

660, 

367. 

.966+00 

24.0 

.972  + 00 

- 

.972  + 00 

1 .0 

.975+00 

660. 

367. 

.968+00 

24.0 

.972+00 

- 

- 

.975+00 

1 .0 

.975+00 

S10. 

294. 

.976+00 

ru 

• 

0 

.973+00 

- 

- 

.973+00 

t .0 

.973+00 

S10. 

294. 

.973+00 

72.0 

.973+00 

m 

- 

.972+00 

1 .0 

.974+00 

140. 

78. 

.970+00 

240.0 

,976*00 

- 

- 

.973+00 

1 .0 

.974+00 

140. 

78. 

.968+00 

240.0 

.973+00 

- 

- 

.973+00 

37. 

21  . 

.971+00 

m 

.974+00 

37. 

21  . 

.971+00 

‘ • 

.SEE 

TABLE  5 FOR  IDENTIFICATION  OF  TEST  MATER I ALS { VOL 

.ACCURACY  or  measurements 

IS  ESTIMATED  TO  BE 

♦-.02  UNITS 

.THE 

DEPENDENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 

THE 

E+OI  ETC.  IS  THE 

EXPONENT  OF  10 

.THE 

PRE-EXPOSURE  DATA 

ARE 

MARKED  WITH  1 IN 

THE  F COLUMN 

! ) 


5UO 


' \a  T ^ w I A 1 - V-1  nl.ACK  VELVET  PAFM(SE«1ES  4UU>  0 N FJRPPGLASS 


( 39 
F 


PMOP^PTy 

-apsopptancf 

F V I p D N M f K T S 

ENVIRONMENT  6 

P E R c fc  M P . H . 

9 9 DEG  F 

9S 

PERCENT  h 

.H./SALT  AIR 

Of-  0 r ) 

9 S 

DEG  E ( 39 

PE  a C) 

HOI  IPS 

AHSORP1  ANCE 

F 

HOU»S 

ABSOFPT  ANCE 

.0 

.P72+00 

1 

.0 

.972+00 

12.0 

.973+00 

12.0 

. 9 7 2 + 0 0 

.0 

.972+00 

1 

.0 

. 9 B 0 ♦ 0 r. 

12.0 

.973+00 

12.0 

.978+00 

.0 

.971+00 

1 

.0 

.972+00 

24.0 

.979+00 

24.0 

.970+00 

. 0 

.972+00 

1 

.0 

.972+00 

24.0 

.979+00 

24.0 

.908+00 

.C 

.972+00 

1 

.0 

.977+00 

72.(' 

.9  70  + 00 

72.0 

.970+00 

.0 

.972+00 

1 

.0 

.978+00 

72.0 

.968+00 

72.0 

.966+00 

FMV  I PPNMF1' 

T 7 

ENVIRONMENT  8 (CO' 

wATCrt  IMMERSION 

AT  70  DFG  F 

GASEOUS  OXYGEN.  70  PEG  F 

( ? 1 

OF  G C) 

(<?l 

DEG  C ) 1 .F-01  TORP 

F 

HOURS 

AHSOkPTANCE 

F 

DAYS  ABSORPTAMCE 

1 

.0 

.979+00 

1 

.0  .972+00 

.9 

.970+00 

4.2  .973+00 

1 

.0 

. 9 72  + 00 

I 

.0  .979  + 1)0 

.9 

.970+00 

4.2  .974+00 

I 

.0 

.979+00 

1 

.0  .972+00 

2.0 

. 979+00 

190.0  .979+00 

1 

.0 

.972+00 

1 

.0  .972+00 

2.u 

.970+00 

190.0  .978+00 

1 

.0 

.979+00 

24.0 

.972+00 

1 

.0 

.977+00 

24.0 

.972+00 

NOTfe.  . 9FE  TABLE  S FOR  IDENTIFICATION  OF  TEST  MATER  I ALS ( VOL  I) 
.ACCURACY  OF  MEASUREMENTS  IS  ESTIMATED  TO  BE  +-,02  UMTS 
.THE  DEPENDENT  VARIABLES  A»E  IN  SCIENTIFIC  NOTATION 
THE  F + OI  ETC.  IS  THE  EXPONENT  OF  10 
.THE  PRE-EXPOSURE  data  APE  MARKED  WITH  I IN  THE  F COLUMN 

5«»2 
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MATERIAL  - HI  ACK  VELVET  PA!NT(SFRIES  HUH  ) ON  F I RFRGLASS 


RRORF-RTv  -ARSOHPT  ANCE 


ENVIRONMENT  8 { E F ) ENVIRONMENT  8 ( GH ) 

GASF.OI'S  FLUORINE,  70  DEG  F 95  PERCENT  R.H,  AIR/FLLJOrINF 

( ? | CFG  C)  I.F.-03  T OR  R MIXTURE  AT  95  DfG  F ( IS  DEG  C),4  HR 


F 

UA  VS 

ABSuRPT ANCE 

F F P.P. 

TORH  ARSOPPTANCE 

1 

.0 

.9  70  + 00 

! .000 

.970+00 

4.2 

.978+00 

. 1 00-0,2 

,975+00 

1 

.0 

.970+00 

1 .000 

.970+00 

4.2 

.979+00 

. 1 00-02 

.974+00 

1 

. 0 

.970+00 

i .000 

,970+00 

1 su.o 

.973+00 

.760+03 

SAMPLE 

oestrovfd 

1 

.0 

.970+00 

1 .000 

.970+00 

i s c: . o 

.973+00 

.760+03 

sample 

OESTPOYFD 

NOTF,  .see  TABLE  s for  identification  of  TEST  MATER  I AtS ( VOL  I) 
.ACCURACY  of  measurements  is  estimated  to  be  t-.o?  UNITS 
.THE  OEPENOENT  VARIABLES  ARE  IN  SCIENTIFIC  NOTATION 
THE  E ♦ 0 1 ETC,  IS  THE  EXPONENT  OF  10 
.THE  PBE-EXPuSURE  DATA  APE  MARKED  WITH  I IN  THE  F COLUMN 

rM 


ADHESION  TEST  RESULTS 


Material* ** : Series  UOO  Black  Paint  on  Fiberglass,  . -F 


ENVIRONMENT 

1 

No. 

DESCRIPTION 

2 

Vacuum, 

£ 10"6  Torr 

! 

3 

200* P (93*C) 
40 % R.H. 

5 

95%  R.H.  at 
95* P (35*C) 

6 

955  R.H. /Salt 
Air  at  95*F(3*C) 

Water  Imeraion 

•t  70* F (21*C) 


8c,  Oeeeoue  Oxygen 

d et  70*P  (21*C) 


8e,  Oeeeoue  fluorine 

f et  70*f  (21*C) 


EXPOSURE  PARAMETERS 


TEMP  TIME, 
*R(*K) 


2k 


72 


12 


2k 


72 


.5 


2 


2k 


100 


3600 


100 


3600 


COATTf'.'; 
DILUTION 
( Pi.PCKNT 
REMOV’D, 
VISUAL 
ESTIMATION^ 


* See  Table  5 for  complete  Identification  of  teet  Material  (VoIum  I)* 

**  Two  specimen* 

546 


FU'CHIHE  ICHITI0.1  TEST  RE^ULTC  ( ERVIROroGST  S3 


POST  TEST  WSPECTIO* 


Single  Alumin- 
ized Mylar 


Double  Alumin- 
ized Mylar 
Single  Alumin- 
ized Kapton* 


Single  Gold 1 zoo 
Mylar 


No  damage  or  discoloration  observed. 


No  damage  or  discoloration  observed. 


No  sample  solid  amierlal  le 
little  gold  dust  deposlteu  on  can 
surfaces. 


No  damage  or  discoloration  observed. 


No  sample  solid  material  left.  Gold 
dust  deposited  on  can  surfaces. 


No  da^ae  or  discoloration  observed. 


Black  residue  found  in  the  bottom  of 
the  can. 


(9.7  x KT) 


No  ignition 


No  ignition 


13.o  , 

19.6  x 10  ) 


No  Ignition 


(3.07  x KT) 


m—w 


Nylon  Net 


Tlosuglt.s 


Dacron  Met 


Beta  Glass  Cloth  No  damage  or  discoloration  observed. 


Seta  Glass  Cloth  ...  . . . . . ..  - 

(Repeat  Test)  Slight  brownish  discoloration. 


Goodyear  Adheslve*|  No  damage  or  discoloration  observed 


No  sample  solid  Mtsrlal  left. 


Velcro  Fasteners  Black  solid  material  tr agents 


No  damage  or  discoloration 


¥mmm& 


nmi 


burred  sad  charred 


Fiberglass  partly  burned  and  charred 


